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2. SYNOPSIS 

(Page 1 of 5) 

NAME OF SPONSOR/COMPANY: 

Philip Morris U.S.A. 

4201 Commerce Road 

Gate C, Door 17 

Richmond, Virginia 23234 

STUDY TITLE: 

A Single-Center, Pilot Exploratory Study to Evaluate Study Design. Study 
Logistics, and Bioanalytical Methods to Measure Smoke Exposure in Adult 
Smokers of 3.0 to 6.9 mg FTC Tar Delivery Cigarettes as Compared to Adult 
Non-Smokers (Pilot Total Exposure Study) 

PROTOCOL NO.: 

PM-8450 

INVESTIGATORS/ 

INSTITUTIONS: 

Princinal Invcsticator Sponsor Renresentative Statistician 

Russell M. Dixon, MD Roger Walk, PhD, D. A.B.T. Rachid Chaouki, MS 
Covance CRU Philip Morris U.S.A. Covance CRU 

PUBLICATIONS: 

None as of the time of this report. 

PERIOD OF TRIAL: 

01 May 2001 to 18 June 2001 

STUDY OBJECTIVES: 

• To establish the validity of the design concepts (e.g., sample collection, 
feasibility, and precision of analytical methods for biomarkers, sample 
handling and stability, data acquisition by Questionnaire) to be used in a 
subsequent large study of adult smokers representing all tar and nicotine 
categories in the U.S. market. 

• In particular, the study should determine: 

• The intra- and inter-individual variability of each estimate of 
biomarkers of exposure and biomarkers of effect. 

• If the selected bionrarkers of exposure and effect can differentiate 
between adult smokers of 3.0 to 6.9 mg tar (FTC) cigarettes and 
adult non-smokers. 

STUDY DESIGN: 

This study employed a single-center, out-patient visit design. It was an 
exploratory observational study with 2 parallel groups (adult smokers and 
adult non-smokers) and 2 subgroups (male and female) within each group. 

STUDY 

The initial study population consisted of 140 healthy adult male and female 

POPULATION: 

subjects, 21 years of age or older. The population included a distribution of 72 
smokers (distributed as 33 adult male smokers and 39 adult female smokers) 
and 68 non-smokers (distributed as 32 adult non-smoking males and 36 adult 
non-smoking females). Subject smoking status was defined by cigarette 
consumption of a minimum of 1 manufactured cigarette per day over the last 
12-monib period. 
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2. SYNOPSIS (Page 2 of S) 


VISIT SCHEDULE; The subjects reported to the study site for a Screening visit within 28 days 
prior to entry into the actual study. After Enrollment, the subjects visited the 
study site 4 times (i.e., once during each Week 1, 2, 3, and 6). The subjects 
received the necessary supplies at each visit to collect the needed 
samples/information for the next scheduled visit. The visits were scheduled 

such that the blood samples for analysis of biomarkers were conducted on 2 of 
their leisure days and 2 of their non-leisure days. The 24-hour urine 
collections were conducted on 2 non-leisure days and 1 leisure day. 

Complete laboratory evaluations (chemistry [fasted for a minimum of 6 
hours], hematology [CBC], and complete urinalysis [UA]) were collected at 
Screening and at Enrollment. A urine drug screen was performed for all 
subjects at Enrollment. 

For all female subjects, a urine sample was collected at each site visit for 
pregnancy testing at the research site. 

At the Screening visit, each subject underwent pulmonary function tests to 
determine the FVC and FEV|. If the subject’s level was less than 75% of the 
expected value, the subject w as not allowed in the study. 

A 12-lead ECG was obtained at Screening for exclusionary purposes only. 

Vital signs (including oral temperature, respirations, and automated seated 
blood pressure and pulse) were obtained at Screening, Enrollment, and at each 
site visit. 

A physical examination was performed at Enrollment. 

Subjects were asked a non-leading “How Do You Feel?” question at each 
post-Screening study site visit. Any change in the subject’s health status was 
recorded as an intercurrent illness. This inquiry also determined any 
concomitant medications that the subjects were using. _ 


BIOMARKER 

Ex ha late: 

SAMPLE 

COLLECTION 

PROCEDURES: 

Samples of subject exhalatc for determination of acetonitrile were collected at 
site visits during Weeks 1, 3, and 6. Levels of carbon monoxide in exhalate 
w'ere determined at site visits during Weeks 1, 2, 3, and 6. The 
collection/determination times were before any other procedures and within 
30 minutes of arrival at the study site. 


Blood: 


Blood samples for determination of acetonitrile and carboxyhemoglobin in 
blood w'ere collected at site visits during Weeks 1,2, 3, and 6. Blood samples 
for determination of hemoglobin adducts in RBCs were collected at site visits 
during Weeks 1 and 6. Blood samples for determinations of malondialdehyde 
and fibrinogen in plasma, and HDL- and LDL-cholesterol, and C-reactive 
protein in serum were collected at site visits during Weeks 1, 3, and 6. 
Collection of blood samples were after the exhalate collections and within 30 
minutes of arrival at the study site. 


Urine: 


Subjects were instructed on how and when to collect urine samples for the 
determinations of 1 1-dehydrothromboxane-Bj, 8-epi-prostaglandin-F 2a , 
malondialdehyde, nicotine and nicotine metabolites, and creatinine during 
Weeks 1, 2, and 3. The urine samples collected on Weeks 1 and 3 were also 
used for the determination of NNAL and NNAL-glucuronide. 


SAFETY 

EVALUATIONS/ 

SAMPLE 

COLLECTION 

PROCEDURES: 
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2. SYNOPSIS 


(Page 3 of 5) 


BIOMARKER 

SAMPLE 

COLLECTION 

PROCEDURES: 


This pilot study was an observational study which examined the validity of the 
acquisition of data by Questionnaire and diary for use in interpreting data 
obtained on various biomarkers. The study determined the intra- and 
inter-individual variability of each estimate of smoke constituent uptake in 
adult smokers of cigarettes in the 3.0 to 6.9 mg tar range and of non-smokers. 
Biomarkers of exposure and biomarkers of effect were compared between 
smokers and non-smokers, between male smokers and male non-smokers, and 
between female smokers and female non-smokers. Comparisons were also 
made by categorical variables gathered in the Case Report Form, 
Questionnaires, and Weekly Surveys, whenever possible. Overall as well as 
by-week comparisons were performed. Statistical comparison between groups 
was based on the Wilcoxon rank-sum test. 

Analysis of variance was used to examine whether multiple sample 
collections or a single sample collection on each subject was required for the 
Total Exposure Study and to obtain intra-subject variability and inter-subject 
variability. 

Exposure-response relationships were evaluated to characterize the 
relationship between a selected set of biomarkers and estimated daily 
exposure. Adult smokers’ daily exposure was estimated using the FTC- 
reported TAR, FTC-reported CO, or FTC-reported nicotine value depending 
on the smoke constituent(s) for a particular biomarker. Variables of possible 
effect on biomarkers of exposure collected in the CRF, Questionnaire, and 
Weekly Surveys were the main focus of analyses in exposure-response 
modeling. A nonlinear regression Gompertz model was used for the mean 
response. 


BIOMARKER 

STATISTICAL 

METHODOLOGY: 


Urine (Continued): 

At Enrollment, a urine sample was collected 4 to 5 hours after a caffeine 
challenge to determine the CYP1A2 and NAT2 phenotype of the subjects. 

Sputum: 

All subjects were given a separate collection container for at-home collection 
of spontaneous sputum on the day of a scheduled visit to the research site. 
Additionally, an attempt was made at each site visit to collect spontaneous 

sputum samples. 

Diary: 

Each subject was asked to keep a diary of exposure to other people’s tobacco 
smoke and/or smoking consumption from the time of 48 hours prior to the 
urine collection until the end of the 24-hour collection interval (i.e., until they 
arrived at the study site). 

Questionnaire/Survey: 

During the Enrollment visit and again at Week 6, a full Questionnaire was 
administered by a trained interviewer during which the subjects were asked 
about demographics, chemical exposures (i.e., occupational, hobbies, 
household, solvents), exposure to other people’s tobacco smoke, home 
heating/ventilation systems, dietary characteristics, use of non-tobacco 
nicotine products, and physical activity. Smoking behaviors/consumption for 
smokers were also queried. 

At each site visit during Weeks 1, 2, 3, and 6, the subjects were asked 
questions (e.g.. Weekly Survey) related to the smoking behaviors/ 
consumption and exposure to other people’s tobacco smoke during the 3 days 
prior to the site visit. 
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BIOMARKER 

STATISTICAL 

METHODOLOGY: 


CLINICAL SAFETY 

STATISTICAL 

METHODOLOGY: 


BIOMARKER 

RESULTS: 


i 


Exposure-response relationships were evaluated to characterize the relationship 
between biomarkers of effect and the main biomarker of exposure (sum of 
nicotine and nicotine metabolites). Variables of known possible relationship to 
biomarkers of effect such as gender, age, and body mass index were forced into 
the model. 

Levels of nicotine metabolites (both individually and combined) and 
4-aminobipheny]-hemoglobin adducts were compared between non-smokers 
exposed to environmental tobacco smoke (ETS) from either spouse at home, 
other individuals at home, work, vehicles, places, or a combination of these to 
non-smokers not exposed using the Wilcoxon rank-sum test. In addition, 
correlation analysis was performed between non-weighted and weighted 
duration and levels of nicotine metabolites and 4-ABP-Hb adducts. 

A randomly selected subset of subjects’ blood and/or urine samples collected 
for determination of hemoglobin adducts, sum of nicotine and nicotine 
metabolites, and NNK metabolites (NNAL and NNAL-glucuronide) were 
analyzed by 2 different laboratories and statistically analyzed using analysis of 
variance. 

Results of clinical laboratory evaluations (clinical chemistry, hematology, and 
urinalysis), physical examinations, vital signs, 12-lead ECGs, intercurrent 
illnesses, and concomitant medications are listed by subject and summarized 
using descriptive statistics. No formal statistical analysis was performed on the 
safety data. 

Parametric as well as nonparametric analyses showed a statistically significant 
difference in all the selected biomarkers of exposure between smokers and 
non-smokers by week and overall. Biomarkers of effect malondialdehyde in 
blood, HDL-cholesterol, fibrinogen, 11 -dehydrothromboxane-Bj, and 8-epi- 
prostaglandin F 201 showed a similar statistical significance, with HDL- 
cholesterol being the only biomarker with significantly larger values in non- 
smokers. 

A single sample collection on each subject would be sufficient to meet the 
objective of the Total Exposure Study since most of the biomarkers showed no 
time effect. 

A high between-subject variability and within-subject variability were 
observed for most biomarkers of exposure. Ana lytical %CV showed a low. 
i nter-assay variability. r ,X ary r ' ~ 

Exposure-response modeling for biomarkers of exposure indicated a 
statistically significant effect of self-exposure on most biomarkers. 

In general, statistical significance for the difference between smokers and 
non-smokers seemed to be similar regardless of leisure or non-leisure visits. 

Evaluation of non-smokers exposed and non-smokers not exposed to F.TS 
showed statistically significant differences for the sum of nicotine and nicotine 
metabolites, rrans-3-hydroxycotinine, tran j-3-hydroxycotinine-O-glucuronide, 
nicotine-JV-glucuronide, and cotinine-N-glucuronide at all sample collection 
times. The 4-aminobiphenyl-Hb adduct, nicotine, and cotinine showed a 
significant difference only in one of the visits. 
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2. SYNOPSIS 

(Pages of5) 

BIOMARKER 

RESULTS: 

(Continued) 

All the selected biomarkers for analyses by the 2 laboratories showed a 
statistically significant difference between the 2 laboratories with the exception 
of 4-atninobiphenyl-Hb adduct and mcotine-N-glucuronide. 

SAFETY 

RESULTS: 

All subjects had clinical laboratory evaluation results that were considered not 
clinically significant. 


All intercurrent illnesses reported during the study period were considered to 
be not clinically significant. 


SUMMARY AND • Problems with looping Questionnaire questions and shortcomings of the 

RECOMMENDATIONS: electronic submission; recommendation is to review options for 

Questionnaire format for Total Exposure Study; 


• Sample collections were not problematic since they were “standard” for a 
unit that routinely does clinical studies; recommendation is to use 
research units as much as possible for Total Exposure Study; 

• Number of subjects that could be processed in a certain timeframe was 
determined; recommendation is to use research units as much as possible 
for Total Exposure Study since they are familiar with “timed” events; 

* Analytical methods are now validated and ready for the Total Exposure 
Study; recommendation is to further refine assays for the Total Exposure 
Study; 

* Most of the biomarkers showed no time effect, recommendation is a 
single sample collection on each subject for the Total Exposure Study; 

* High inter-subject variability and intra-subject variability were observed 
for most biomarkers of exposure while analytical %CV showed a low 
inter-assay variability; recommendation is to further refine assays and 
statistical methodology; 

• Information gathered on multiple formats (i.e., CRF and Questionnaire) 
created discrepancies; recommendation is to only capture information in 
1 source. 
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4. ABBREVIATIONS AND DEFINITIONS 


@ 

ABP 

3- ABP 

4- ABP 
Abs 
Add’l 
Aik 
ALQ 
ALT 
AM 

ANOVA 

approx 

AST 

atm 

BASO 

bid 

BLQ 

bpm 

BSTFA/TMCS 

BUN 

C 

°c 

CA 

CAP 

cap 

CBC 

CCLS 

CCRC 

CCRP 

CFR 

Chem 

cig 

CLIA 

CO 

CRF 

CRU 


= at 

= aminobiphenyl 
= 3-aminobiphenyl 
= 4-aminobiphenyl 
= absolute 
= additional 
= alkaline 

= above the limit of quantification 
= alanine aminotransferase 

— morning 

= analysis of variance 
= approximately 
= aspartate aminotransferase 
= atmosphere 
= basophil 
= twice a day 

= below the limit of quantification 
= beats per minute 

= bis-(trimethylsilyl)trimethylchlorosilane 
= blood urea nitrogen 
= continuing 
= degress Celsius 

— can’t answer 

= College of American Pathologists 

= capsule/caplet 

— complete blood count 

= Covance Central Laboratory Services 
= Certified Clinical Research Coodinator 
= Certified Clinical Research Professional 
= Code of Federal Regulations 
= chemistry panel 
*= cigarette 

= Clinical Laboratory Improvement Act 
= carbon monoxide 

— Case Report Form 

= Clinical Research Unit 
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• 

4. ABBREVIATIONS AND DEFINITIONS 


cum 

= cumulative 


%CV 

= percent coefficient of variation 


CYP1A2 

= microsomal enzyme responsible for a large number of 
biotransformation reactions 


dL 

= deciliter 


ECG 

= electrocardiogram 


EENT 

— eyes, ears, nose, throat 


EOS 

= eosinophil 


8-epi-PGF 2a 

= 8-epi-prostaglandin-F 2a 


ETS 

= environmental tobacco smoke 


exp 

=exposure 


ext. 

= extension 


FEVi 

= forced expiratory volume in one second 


°F 

= degrees Fahrenheit 


fL 

= femtoliter 


freq 

— frequency 

• 

FTC 

= Federal Trade Commission 


FVC 

= forced vital capacity 


Fx 

= fracture 


G 

= gravitational force 


g 

= gram 


GC 

= gas chromatograph 


GCP 

= Good Clinical Practices 


GED 

= General Equivalency Diploma 


H 

= above the clinical reference range 


HA 

= headache 


Hb 

- hemoglobin 


HDL 

= high density lipoprotein 


HDPE 

= high density polyethylene 


HDYF? 

= how do you feel inquiry 


HEENT 

= head, eyes, ears, nose, throat 


Hep 

= hepatitis 


HIV 

= human immunodeficiency virus 


Hosp 

= hospital 


HP 

= Hewlett Packard 

• 

HPLC 
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4. ABBREVIATIONS AND DEFINITIONS 

hr 

= hour 

ICF 

= informed consent form 

ICH 

= International Committee on Harmonization 

in. 

= inches 

Inc. 

= incorporated 

IRB 

- Institutional Review Board 

i.u. (or IU) 

= international unit 

IV 

= intravenous 

kg 

= kilogram 

K 3 EDTA 

= potassium (as trivalent ion) ethylenediaminetetraacetic acid 

L 

= liter, or below the clinical reference range 

lb 

= pound 

LC-MS/MS 

= liquid chromatography with tandem mass spectrum detectors 

LDH 

= lactate dehydrogenase 

LDL 

- low density lipoprotein 

LLOQ 

= lower limit of quantification 

LYMPH 

= lymphocyte 

Max 

- maximum 

Min 

= minimum 

min 

= minute 

MCH 

= mean corpuscular hemoglobin 

MCHC 

= mean corpuscular hemoglobin concentration 

MCV 

= mean corpuscular volume 

mEq 

= milli-equivalents 

mg 

= milligram 

mm/dd/yyyy 

= month/day/year 

ml, 

= milliliter 

mol 

= mole 

MONO 

= monocyte 

MWt 

= molecular weight 

M 

= molar (concentration) 

mmHg 

= millimeters mercury 

m 2 

= meters squared 

NA 

= not applicable 

NAT2 

= N-acetyltransferase 

NCS 

= not clinically significant 
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4. ABBREVIATIONS AND DEFINITIONS 


Neg. 

= negative 


NEUT 

= neutrophil 


ng 

= nanogram 


nL 

= nanoliter 


nmol 

= nanomole 


NNAL 

= 4-(methylnitrosamino)-1 -(3-pyridyI)-l -butanol 


NNAL-gluc 

= 4-(methylnitrosamino)-l-(3-pyridyl)-l-butanol glucuronide 


NNK 

= 4-(methylnitrosamino)-l-(3-pyridyl)-l -butanone 


No., N 

— number 


NSR 

= nomial sinus rhythm 


NPD 

= nitrogen phosphorus detector 


OCC 

= occasional 


obs 

= observation 


opth 

= opthalmic 


OS 

= left eye 


pet. 

= percent 

• 

pmol 

= picomole 


Pg 

= picogram 


P.O. 

= post office 


PO 

= oral 


Phos 

= phosphatase 


PM 

= evening 


ppm 

- parts per million 


pm 

= as needed 


qd 

= every day 


qhs 

= every night 


qid 

= four times daily 


QNS 

= quantity not sufficient 


RBC 

= red blood cell 


Rev. 

= revision 


Ref. 

= reference 


SD 

= standard deviation 


SE 

= standard error 


SGPT 

= serum glutamic-pyruvic transaminase 

• 

SGOT 

= serum glutamic-oxaloacetic transaminase 

SO 

= self and others 


Draft 1: 24 July 2002 

Page 29 of 15132 


PM3006436875 

Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 




RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


4. 

ABBREVIATIONS AND DEFINITIONS 

SOP 

= Standard Operating Procedure 

SST 

= serum separator tube 

Tab 

= tablet 

Tbspn 

= tablespoon 

TEA 

= thermal energy analyzer 

TD 

= thermal desorption 

tech 

= technical 

TES 

= Total Exposure Study 

top 

= topical 

UA 

= urinalysis 

UCL 

= upper confidence limit 

Unk 

= unknown 

UPC 

= Universal Product Code 

URI 

= upper respiratory infection 

U.S.A. 

- United States of America 

UTI 

= urinary tract infection 

var 

= variance 

v/v/v 

= volume/volume/volume ratio 

voc 

= vocational 

WVP 

= work, vehicle, places 

WBC 

= white blood cell 

Pg 

= microgram 

pmol 

= micromole 
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4. ABBREVIATIONS AND DEFINITIONS 
Formulas/Description of Calculated Terms 

The following definitions are for values that were calculated using data received from Covance Central Laboratory Services. These 
calculations were performed by Covance Clinical Research Unit Pharmacometrics Department based upon Sponsor request/direction. 

Sum of Nicotine and Nicotine metabolites = (Total Nicotine + Total Cotinine + Total 3-hydroxycotinine) 

in nmol/mg Creatinine = ((nmol/mg Creatinine) + (nmol/mg Creatinine) + (nmol/mg Creatinine)) 

in mg/mg Creatinine = ((nmol/mg Creatinine)+(nmol/mg Creatinine)+(nmol/mg Creatinine))*(l mol/10 9 nmol)*(l 62.23 g/1 mol)*(J000 mg/g) 
in nmol/24hr = ((nmol/24hr) + (mnol/24hr) + (mnol/24hr)) 

in mg/24hr = ((nmol/24hr) + (nmol/24hr) + (nmol/24hr))*(l mol/10 9 nmol)*( 162.23 g/1 mol)*(1000 mg/g) 
in nmol/L = ((nmol/L) + (rnnol/L) + (nmol/L)) 

in mg/L = ((nmol/L) + (nmol/L) + (nmol/L))*(l mol/10 9 nmol)*(l 62.23 g/1 mol)*(1000 mg/g) 

Acetonitrile 


in nmoi/L = (Acetonitrile (ng/mL))*(l mL/10 3 uL)*(4 pL)*(l mol/41.05 g)*(l g/10 9 ng)*(10 9 nmol/1 moO^fl/.bSO L) 
in nL/L @20 °C and 1 atm = (Acetonitrile (nmol/L))*(T mol/10 9 nmol)*(24.056 L/l mol)*(10 9 nL/1 L) 

per cigarette calculations 

the original value divided by the number of cigarettes reported in Weekly Survey Question 4 (example follows) 

Sum of Nicotine and Nicotine metabolites (nmol/mg Creatinine)/cigarette = (nmol/mg Creatinine)/(number of cigarettes reported in 
Week!)’ Suivey Question 4) 

This same procedure was done for all per cigarette calculations. 
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5. ETHICS 

5.1 Institutional Review Board 

The Covance Clinical Research Unit (CRU) Institutional Review Board (IRB) granted 
final approval of Version 1.1 of Final Protocol No. PM-8450 (dated 17 April 2001) on 
23 April 2001. 

Amendment No. 1 of Protocol No. PM-8450 (dated 27 April 2001) was approved by the 
Covance CRU IRB on 27 April 2001. The changes made in the amendment were as 
follows: 

• The urine samples for the phenotyping were clarified to be 
collected at 4 to 5 hours after the administration of the caffeine 
caplets. 

• The formulation type for the caffeine was updated to caplets and 
not tablets globally in the document. 

• The blood sample collection for C-reactive protein, HDL- 
cholesterol, LDL-cholesterol, and HIV and hepatitis screens was 
updated to a single 9-mL serum separator tube instead of a separate 
tube for the HIV and hepatitis screens. 

• The temperature for storage of the spontaneous sputum samples 
was updated to -20°C. 

The Covance CRU IRB granted approval of the Volunteer Infonnation and Consent Form 
(including Inclusion/Exclusion requirements; Rev. 1, dated 10 April 2001) on 10 April 
2001. 

The subjects began enrolling into the study on 01 May 2001 and the last subject was 
released from the study on 18 June 2001. The Covance CRU IRB was notified of study 
completion on 02 July 2001 and an updated completion notice was filed on 27 August 
2001. 

A copy of Research Study Protocol No. PM-8450 is presented in Appendix 16.1. 
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5.2 Ethical Conduct of the Study 

All aspects of this study that were earned out by Covance CRU were conducted in 
accordance with the U.S. Code of Federal Regulations (CFR) governing the Protection of 
Human Subjects (21 CFR 50), Financial Disclosure by Clinical Investigators (21 CFR 
54), Institutional Review Boards (21 CFR 56), Investigational New Drug Application (21 
CFR 312, Subpart D), and the Declaration of Helsinki. As such, these sections of U.S. 
Title 21 CFR, along with the applicable ICH Guidelines, are commonly known as Good 
Clinical Practices (GCP). 

5.3 Subject Information and Consent 

Before the Screening site visit procedures began, each potential subject was informed of 
the nature of the study and was given pertinent information as to the intended purpose of 
the study. The procedures and possible hazards to which the study subjects would be 
exposed were explained. The Covance CRU IRB-approved Informed Consent Form was 
then read and signed by the subject and a witness (i.e., Covance CRU employee). Each 
subject was provided a copy of the Volunteer Information and Consent Form and all were 
advised that they were free to withdraw from the study at any time. 

6. INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE 

Principal Investigator: Russell M. Dixon, MD 

Medical Director 
Covance CRU 

(608) 283-5680 (Office Telephone No.) 

William E. Bridson, MD 
Steven M. Austin, MD 
Andrea C. Hillerud, MD 
Thomas E. Murtaugh, MD 
Covance CRU 

Covance Central Laboratory Services 
8211 Scicor Drive 
Indianapolis, Indiana 46214 
(317) 271-1200 (Main Telephone No.) 

(317) 273-4030 (Main Facsimile No.) 

Page 33 of 15132 


Subinvestigators: 


Sample Distribution: 


Draft 1: 24 July 2002 


PM3006436879 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Analytical Laboratories: Covance Laboratories Inc. 

3301 Kinsman Boulevard 
Madison, Wisconsin 53704 
(608) 241-4471 (Main Telephone No.) 

(608) 241-7227 (Main Facsimile No.) 

Covance Laboratories Ltd. 

Otley Road 
Harrogate 
North Yorkshire 
HG3 1PY England 

44-142-350-0011 (Main Telephone No.) 
44-142-356-9595 (Main Facsimile No.) 

7. INTRODUCTION AND BACKGROUND 

7.1 Introduction 

The overwhelming medical and scientific consensus is that cigarette smoking causes lung 
cancer, heart disease, emphysema, and other serious diseases in smokers. Smokers are far 
more likely to develop serious diseases, like lung cancer, than are non-smokers. Not only 
is the relationship between specific smoke constituents and these disease states not well 
understood, the amount of smoke and smoke constituents to which a smoker is exposed is 
also not well-defined. Studies suggest that machine-derived smoke composition data are 
not suitable measures of smoker exposure to smoke constituents. To determine the 
exposure of adult smokers to cigarette smoke in the U.S., a more direct evaluation of the 
levels of smoke constituents or their metabolites in appropriate biofluids has been 
proposed. This investigation will include evaluation of biomarkers of exposure and 
biomarkers of effect 1 in adult smokers who regularly smoke brands of 3.0 to 6.9 mg tar 
yield, as measured by the Federal Trade Commission (FTC) methods, and published 
periodically by the Tobacco Institute Testing Laboratory. 

Criteria for selection of the biomarkers of exposure for this study were based on National 
Research Council guidelines for validating markers for environmental tobacco smoke 
(ETS), with modifications described in a 1997 U.S. Occupational Safety and Health 
Administration workshop on assessment of workplace exposure to ETS (Benowitz, 1999, 
Ref. 2). The criteria employed for these selections were: 


1 1.e., biomarkers of biologically effective dose and biomarkers of potential harm. 
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• Unique or nearly unique to tobacco smoke. 

• Representative of particulate and gas phase tobacco smoke. 

• Representative of health-relevant tobacco smoke constituents. 

« Constituent metabolism understood. 

• Concentration reflective of uptake of cigarette smoke constituent(s). 

• Sensitive and reliable analytical methods available. 

• Sampling to acquire material for analysis only minimally invasive. 

With these considerations in mind, smoke constituents and corresponding biomarkers of 
exposure were selected for analysis in this study. The biomarkers chosen, the 
corresponding smoke constituent, and the appropriate biofluid matrix are shown in 
Table 7.1-1. 

Table 7.1-1 - Biomarkers of Exposure Chosen for Evaluation 


Biomarker 

Sample Matrix 

Smoke Constituent 

Acetonitrile 

Exhalate, Blood 

Acetonitrile 

Carboxyhemoglobin 

Blood 

Carbon Monoxide 

CO 

Exhalate 

Carbon Monoxide 

Hb adducts of 3- and 4- 
aminobiphenyl 
(3-ABP-Hb and 4-ABP-Hb) 

Blood 

1 

3- and 4-aminobiphenyl 

Nicotine and 5 metabolites 

24-Hour Urine 

Nicotine 

NNAL and NNAL-glucuronide 

24-Hour Urine 

NNK 


In addition to these biomarkers of exposure, the following biomarkers (Table 7.1-2) of 
effect were selected for analysis, consistent with published investigations. 


Table 7.1-2 - Biomarkers of Effect Chosen for Evaluation 

/ 


Biomarker 

Sample Matrix 

Health Effect 

HDL-cholesterol, 

LDL-cholesterol 

Blood 

Atherosclerosis 

11 -Dehydrothromboxane-B? 

24-Hour Urine 

Platelet activation 

Fibrinogen 

Blood 

Cardiovascular disease 

8 -Epi-prostaglandin-F 2 G 

( 8 -Epi-PGF 2a ) 

24-Hour Urine 

Lipid peroxidation 

C-reactive protein 

Blood 

Tissue injury 

Malondialdehyde 

Blood and Urine 

Oxidative stress 
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For many of the selected biomarkers of exposure, analytical methods were available but 
required further development or refinement. 

Initial data on exposures were required to estimate sample sizes required for the larger 
study. The study described in this report was designed to assess the feasibility of the 
proposed larger sample-size investigation by focusing on 1 tar yield segment and a 
non-smoking control population. The tar yield segment selected (3.0 to 6.9 mg 
tar/cigarette, as measured by FTC methods) comprises only 11% of U.S. smokers (-80% 
smoke higher yield cigarettes), and challenged sample recruitment procedures. 
Measurement of biomarker concentrations in adult smokers of these lower yield 
cigarettes and the non-smoking control group permitted evaluation of the adequacy of the 
limits of quantification of the analytical methods. 

The procedures employed in this exploratory study were of minimal risk to the 
participants in the study. 

8. STUDY OBJECTIVES 

The objectives of this pilot study were: 

• To establish the validity of the design concepts (e.g., sample collection, 
feasibility, and precision of analytical methods for biomarkers, sample 
handling and stability, data acquisition by Questionnaire) to he used in a 
subsequent large study of adult smokers representing all tar and nicotine 
categories in the U.S. market. 

• In particular, the study determined: 

* The intra- and inter-individual variability of each estimate of 
biomarkers of exposure and biomarkers of effect. 

* If the selected biomarkers of exposure and biomarkers of effect can 
differentiate between smokers of 3.0 to 6.9 mg tar (FTC) cigarettes 
and non-smokers. 

9. INVESTIGATIONAL PLAN 

9.1 Overall Study Design and Plan: Description 

As a pilot study, the study design measured the smoke constituent uptake of biomarkers 
and their metabolites in adult smokers of cigarettes in the 3.0 to 6.9 mg tar range and also 
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in adult non-smokers. The measures of uptake were obtained through data from 
biosample collections, structured Questionnaires, physical examinations, cigarette 
consumption or smoke exposure diaries, and collections of cigarette butts and packs. The 
information gained from this pilot study is being used to make decisions about the 
feasibility of biomarkers. Questionnaire content and format, sample size, and data 
analysis for the full-scale Total Exposure Study (TES). 

9.2 Discussion of Study Design 

This study was designed as a single-center, out-patient visit, exploratory survey study 
with 2 parallel groups (adult smokers and adult non-smokers) and 2 subgroups (male and 
female) within each group. Each subject was to report to the research study site at various 
times over the course of the 6-week study period. The visits for collection of 
samples/information during Weeks 1, 2, and 3 were to be scheduled at the end of the 24- 
hour urine collections. The blood collections during Weeks 1, 2, 3, and 6 were to be 
scheduled such that each subject had collections on 2 of his/her leisure days and on 2 of 
his/her non-leisure days (Note that the 24-hour urine collections during Weeks 1, 2, and 3 
were to be scheduled so that collections occurred on 2 non-leisure days and 1 leisure 
day). 

Blood, urine, exhalate, and spontaneous sputum samples (if any sputum samples were 
produced spontaneously) were to be collected for determination of selected biomarkers at 
various times according to the study flow chart (Table 9.2-1) during the course of the 
6 -week study period. 

Physical examinations, 12-lead EOGs, vital signs, and laboratory evaluations were to be 
performed at Screening, Enrollment, and/or at specified times during the study as shown 
in Table 9.2-1. 
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Table 9.2-1: Study Procedures Flow Chart 


Study Procedures 


Enrollment 


Week 

3* 


Week Week 
5* 6* 


Medical History 


Physical Exam 


12-Lead ECG 


Lung Function Tests 0 




ill 

Smmm 



Carboxyhemoglobin (Blood 


Hemoglobin adducts (RBCs 


HDL-cholesterol and 
LDL-choIesterol (Seram) 


Malondialdehyde (Plasma' 


IWaflfinwgmlialiBuBil 


C-Reactive Protein (Seram 


Urine Sampling 1 


Malondialdehyde 


Nicotine and Nicotine Metabolites 


NNAL and NNAL-slucuronide 


Creatinine 


1 l-Dehydrothromboxane-B 2 




Acetonitrile 


Carbon Monoxide 


Spontaneous Sputum Samplin 


Diary Record 0 __ 

Cigarette Collection 13 _ 

Cigarette Pack Collection 15 


Urine Pregnancy Test r 


Jhem, CBC & UA (fasted)* 


CYP1A2 and NAT2 Phenotypin 


ep & HIV Screen 


rine Drug Screen 11 


* Visit schedules were to be made to accommodate the subject’s schedule as much as it could. However, visits 
were to be arranged such that a subject completed the sample (blood) collections on 2 of his/her leisure days 
and 2 of his/her non-leisure days. The urine collections were to be scheduled Such that 2 collections were to be 
conducted on the subject’s non-leisure days and ] collection was to be conducted on the subject’s leisure day. If 
a subject was unable to visit the site during Weeks 1, 2, or 3, the visit could have been done during Weeks 4 or 
5. For the Week 6 visit, there was a 7-day window for the visit (i.e.. Week 6 ± 7 days). 
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"Subjects underwent a telephone screen prior to visiting the site for the Screening visit. The telephone 
screen allowed for the initial eligibility of the potential subject to be determined. 
b Interim medical history only to determine intercurrent illnesses at time of Enrollment. 

'Lung function tests consisted of FVC and FEVi only and must have been >75% of expected to be included 
in the study. 

d Vital signs (including oral temperature, respiratory rate, automated seated blood pressure and pulse) 
obtained at Screening, Enrollment, and at each site visit where a blood and/or urine sample was obtained. 
e How Do You Feel? inquiries were performed at each post-Screening vital signs measurement. Any 
reported findings were recorded as an intercurrent illness/physical finding. 
f Any medications being taken by a subject and the reason for its use were documented during each site 
visit. 

B Weekly surveys were administered at the time the subject reported to the research site during Weeks 1, 2, 
3, and 6. These surveys included questions regarding the activities within the last 8 to 10 hours, smoking 
status and/or exposure, and any changes in the subject’s overall status since the last visit. 

''Full Questionnaires were conducted at the Enrollment visit and at Week 6 to assess smoking behaviors and 
exposure (household, occupational, and casual [i.e-, hobbies]), demographics, dietary characteristics, and 
overall status of the subjects. Trained interviewers at the study site administered the Questionnaires. 
‘Blood samples were collected for determination of acetonitrile and carboxyhemoglobin in whole blood at 
site visits during Weeks 1,2,3, and 6. Blood samples for the determination of hemoglobin adducts of 3- 
and 4-ABP in RBCs were collected at site visits during Weeks 1 and 6. Blood samples for determinations 
of HDL-cholesterol and LDL-cholesterol, malondialdehyde, fibrinogen, and C-reactive protein in plasma 
or serum were collected at site visits during Weeks 1, 3, and 6. 

Subjects were instructed to complete urine collections during the 24-hour interval prior to site visits for 
Weeks 1, 2, and 3. For each subject, 2 collections were to be scheduled on non-leisure days and 1 
collection was to be scheduled on a leisure day. Samples collected during Weeks 1, 2, and 3 were 
analyzed for malondialdehyde, nicotine and nicotine metabolites, and creatinine. The samples collected 
during Weeks 1 and 3 were also analyzed for NNAL and NNAL-glucuronide. 
k Results from these analyses were reported as mass/24-hours, mol/24-hours, mass/mg creatinine, and 
mol/mg creatinine. 

'Urine samples for 8-cpi-PGF 2a and 1 l-dehydrothromboxane-B 2 were collected as part of the 24-hour urine 
collections. Additionally, creatinine will also be analyzed in these samples so that they can be reported as 
mass/mg creatinine and mol/mg creatinine. 

‘"Exhalate samples for determination of acetonitrile were collected into special Tedlar® bags at site visits 
during Weeks 1, 3, and 6. Carbon monoxide in exhalate measurements were performed at the research 
site during Weeks 1, 2, 3, and 6. Collections/measurements occurred within 30 minutes of arrival at the 
research site. 

"Spontaneous sputum samples, if any were produced by the subjects, were to be collected on the morning 
of site visits for Weeks 1, 2, and 3, and during other site visits (i.e., Enrollment and Week 6) as 
appropriate. 

“Subjects were instructed to record smoking consumption and/or exposure to other people’s smoke in a 
diary during a 72-hour interval prior to site visit during Weeks 1,2, 3, and 6. 
p Sinoking subjects were instructed to collect filters/butts of cigarettes smoked during the interval of the 
72-hour diary recording interval during Weeks I, 2, 3, and 6. The number of butts collected and the 
number recorded in the diary were compared against each other. Any discrepancies were noted. 
q Smoking subjects were instructed to collect all packs from which a cigarette was removed during the 
72-hour interval prior to site visit (i.e., during diary recording period) during Weeks 1, 2, 3, and 6. 

'Urine samples were collected from female subjects of child-bearing potential at each site visit for 
pregnancy testing (pregnancy testing was performed at the research site). 
s Blood samples (after a minimum 6 hour Fast) for chemistry and hematology, and urine sample for 
urinalysis were collected at Screening and Enrollment. 

'Urine samples were collected 4 to 5 hours after challenge with caffeine for CYP1A2 and NAT2 
phenotyping of subjects. 

“Urine drug screen did not include alcohol. 
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This study design was suitable to meet the objectives of the pilot study and to determine 
the procedure and best design aspects for the TES. 

9.3 Selection of Study Population 

Subjects were recruited from the research site geographic area using advertising in print 
and via the internet that had been approved by an IRB as per 21 CFR 56. 

Prior to having a potential subject report to the study site, a list of telephone questions 
was answered by the potential subject. The questions asked during the telephone screen 
included items pertaining to age, gender, smoking status, and general inclusion/exclusion 
criteria. A list of sample questions that may have been asked during the telephone screen 
are included in Appendix A of the protocol. 

After a successful telephone screening, the potential subject was invited to the site for a 
Screening visit within 28 days of Enrollment. Prior to the initiation of any study-specific 
procedures, the subject was asked to provide verification of age (i.e., a form of 
government-issued identification with birthdate and photo was obtained from each 
subject and copied for site records, and the subject was asked to sign a form confirming 
their age as 21 years or older). The site interviewer verified the subject’s age by a 
thorough review of the identification provided by the subject. After verification of the 
subject’s age, he/she was asked to read and sign a Covance CRU IRB-approved Informed 
Consent Form (ICF). 

After the ICF was signed, the following procedures were performed. 

1. A medical history was obtained. 

2. A 12-lead ECG was obtained. 

3. Vital signs (including oral temperature, respiratory rate, and 
automated seated blood pressure and pulse) were assessed. 

Seated blood pressure and pulse was measured after the subject 
had been seated for at least 5 minutes. 

4. Blood samples for laboratory evaluations (including chemistry 
and hematology) and urine samples for urinalysis and a screen of 
selected illicit drugs (not including alcohol) were collected. A 
urine pregnancy test was performed for female subjects. 

5. Blood samples for hepatitis and HIV screens were collected. 

6. Lung function tests (FVC and FEVi) were conducted as 
exclusionary factors. 
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7. Site personnel performed a Screening interview. The Screening 
interview consisted mainly of questions related to health/medical 
history, concomitant medications, tobacco use history, and any 
intercurrent illnesses/physical findings that may have been of 
importance before the subject enrolled in the study. 

9.3.1 Inclusion Criteria 

Subjects who met the following criteria were included in the study: 

1. Males and females, in good health, 21 years of age and older. 

2. Able to understand and willing to sign an Informed Consent Form. 

3. Laboratory evaluations (including chemistry, hematology, and urinalysis) 
within the reference range for the testing laboratory, unless deemed not 
clinically significant by the Investigator. 

4. Negative urine test for selected illicit drugs (did not include alcohol) at 
Screening and at Enrollment. 

5. Negative urine pregnancy test for female subjects at Screening, 
Enrollment, and throughout the duration of the study period. 

6. Smoking status defined as: 

Adult Smokers : regular consumption of a minimum of 1 
manufactured cigarette per day for a minimum of the last 12 
months. 

OR 

Adult Non-smokers : no smoking for the last year and/or using any 
nicotine-containing product such as snuff, chewing tobacco, 
patches, and/or sprays for 3 months prior to Enrollment. 

7. Adult smoking subjects whose cigarettes yielded 3.0 to 6.9 mg tar (FTC 
method) per cigarette. (The tar content was checked using a list of tar 
content as supplied by the Sponsor.) 

9.3.2 Exclusion Criteria 

The following excluded potential subjects from the study: 

1. Persons under the age of 21 years. 

2. Pregnant or nursing women. 

3. Clinical manifestations of significant metabolic, hematological, 
pulmonary, cardiovascular, gastrointestinal, neurologic, hepatic, renal, 
urological, or psychiatric disorders. 
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4. Pulmonary function tests of <75% of the expected normal levels for FVC 
and FEV i. 

5. Renal insufficiency, as defined by serum creatinine levels of >1.3 mg/dL 
for females and >1.5 mg/dL for males. 

6. Active fever at time of Screening or Enrollment, defined as measured oral 
temperature greater than 100.2°F. 

7. Class 111 or Class IV congestive heart failure. 

8. Class I or Class II congestive heart failure with decompensation in their 
cardiac status within the past 6 months. 

9. Active and symptomatic liver disease or presence of liver enzymes more 
than 1.5 times the upper limit of normal. 

10. Positive HIV or hepatitis result at Screening or Enrollment or at any time 
during the study duration. 

11. Presence of an abnormal ECG at Screening, which, in the Investigator’s 
opinion, was clinically significant. 

12. History of drug addiction within 12 months prior to study entry (i.e., prior 
to Enrollment). 

13. Any other condition or prior therapy which, in the opinion of the 
Investigator, would have made the subject unsuitable for the study. 

14. Adult Smokers: 

• Consumption of less than 1 manufactured cigarette of a specified 
brand per day for a minimum of 12 months. 

• Switched brands during the last 3 months prior to Enrollment. 

• Smoked a brand outside of the specified range of tar delivery (3.0 
to 6.9 mg/cigarette) within the last 3 months prior to Enrollment. 

• Used a different brand of cigarettes than their preferred brand at a 
rate of more than 10% of daily consumption during the last 3 
months prior to Enrollment. 

• Used any other nicotine-containing product other than 
manufactured cigarettes (including roll-your-own cigarettes, bidis, 
snuff, nicotine inhaler, pipe, cigar, chewing tobacco, nicotine 
patch, nicotine spray, nicotine lozenge, or nicotine gum) within 3 
months prior to Enrollment. 

15. Adult Non-smokers: 

• History of smoking within the past 12 months. 

• History of use or used any tobacco- or nicotine-containing product 
(including cigarette, roll-your-own cigarettes, bidis, snuff, nicotine 
inhaler, pipe, cigar, chewing, nicotine patch, nicotine spray, 
nicotine lozenge, or nicotine gum) within 3 months prior to 
Enrollment. 
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16. Donation or receipt of whole blood or blood products within 3 months 
prior to Enrollment, or during the study period. 

17. Participation in a clinical study for an investigational drug, device, or 
biologic within 3 months prior to Enrollment. 

18. Any person who was a current or former employee of the tobacco 
industry, or their first-degree relatives (parent, sibling, child). 

19. Any person who was a current employee of the contract research 
organization (i.e., Covance) or their first-degree relatives. 

9.3.3 Removal of Subjects 

Subjects were informed that they were free to withdraw from the study at any time and 
for any reason. The Principal Investigator may have removed a subject from the study if, 
in the Investigator’s opinion, it was not in the best interest of the subject to continue the 
study, such as, the occurrence of an exclusion criterion which was clinically relevant and 
may have affected subject safety. Notification of discontinuation was to be made 
immediately to the Sponsor and Study Monitor. In the case of premature discontinuation 
of study participation, efforts were made to perform all final study day assessments and 
the Study Completion page of the CRF was completed. The date the subject was 
withdrawn from the study and the reason for discontinuation was recorded on the 
subject’s CRF. 

9.4 Study Conduct 

Subjects were requested to alter their daily routines very minimally in order to be 
available for site visits and sample collections. The visits were to be scheduled such that 
airy given visit was to occur at the end of the 72-hour collection period of the 
diary/cigarette butts during Weeks 1, 2, 3, and 6 (corresponded to the end of the 24-hour 
urine sample collection period). Because of the extended collection of the diary and urine 
samples, the visits were scheduled no less than 4 days apart. 

So as to interrupt regular smoking behaviors as minimally as possible, adult smoking 
subjects were allowed to smoke in designated areas during the site visits. 

After Enrollment, subjects were requested to visit the research site during 4 separate 
occasions. These visits were to be scheduled, as allowed by the subject’s schedule, such 
that the subject visited the site and underwent the blood collections on 2 of his/her leisure 
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days and on 2 of his/her non-leisure days. The visits during Weeks 1, 2, and 3 were to be 
scheduled at the end of the 24-hour urine collection and were to be split so that the 
subjects were completing the collections of urine on 2 of their non-leisure days and 1 of 
their leisure days. The Week 6 visit was to be scheduled at the subject’s convenience on a 
leisure day (due to split of Week 1, 2, and 3 visits, the Week 6 visit was expected to be a 
leisure day visit) However, the visit schedule was modified to tit the subject’s schedule 
and may not have followed this scheme. 

If a subject was unable to report to the site during one of the first 3 weeks, a visit may 
have been rescheduled during Weeks 4 or 5 to make up for the missed visit. The 
collection of samples was in sequential order even if a week was missed. The actual 
calendar dates of collection were recorded on the sample labels. The subject may have 
scheduled the Week 6 visit ±1 week from the “nominal” scheduled timepoint for the final 
visit (i.e., there was a 14-day window for the final site visit). 

Study procedures to be performed at the respective site visits are outlined in Table 9.2-1. 
At the Enrollment visit, the subject was given the supplies he/she needed to collect the 
samples for the Week 1 visit. The subjects were given instructions on the collections and 
the Week 1 visit was scheduled. The same procedures were performed at subsequent 
visits (i.e., when the subject returned the samples for Week 1, they were given the 
supplies for collection of the Week 2 samples). 

At each site visit, the subjects underwent the following procedures: vital signs 
measurement, “how do you feel?” (HDYF?) inquiry, assessment of concomitant 
medications, collection of any spontaneous sputum samples (both those collected at home 
or those produced at the site), blood sampling (both for selected biomarkers [certain 
markers were not tested at every visit] and for HIV/hepatitis screens [tested at every 
visit]), exhalate sampling/testing for respective biomarkers, and a urine pregnancy test for 
females. At site visits on Weeks 1, 2, and 3, the subjects returned the urine collection 
containers from the 24-hour collections. 

9.4.1 Study Visit Schedule 

9.4.1.1 Screening 

At the time of the Screening visit, after the potential subject and a witness signed the ICF, 
the potential subject was given a screening number by which to have his/her samples 
tracked. The screening number consisted of the letter “S” followed by a 3-digit unique 
subject identification number. 
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9.4.1.2 Enrollment 

When a subject was approved for the study (i.e., all inclusion and exclusion criteria were 
evaluated), the subject was assigned a number by Covance CRU staff that consisted of 
the Sponsor’s Project Number followed by a 3-digit unique subject identification number 
(e.g., Subject Numbers 1148-001 to 1148-135). Assignment of numbers was performed 
based upon the subject’s gender and smoking status as follows: 

• Subject Numbers 1148-001 through 1148-035 were adult female smokers 

• Subject Numbers 1148-036 through 1148-070 were adult male smokers 

• Subject Numbers 1148-071 through 1148-103 were adult female non-smokers 

• Subject Numbers 1148-104 through 1148-135 were adult male non-smokers 

Assignment of subject numbers was in ascending order within the subgroups. If, for any 
reason, a subgroup did not have enough subjects to complete the numbering sequence, 
the remaining number(s) were not to be used. 

Additional subjects were to be enrolled in a full subgroup as needed. Additional subjects 
were to be assigned subject numbers beginning with 1148-500 and continuing in 
sequential order until all subjects received a unique number. No differentiation between 
numbers assigned to adult smokers and non-smokers was done for the additional subjects 
(i.e., the numbers were assigned in ascending order regardless of smoking status and 
gender). 

9.4.2 Concomitant Medications 

Any medication taken by a subject during the course of the study and reason for its use 
was documented during each site visit and in the subject’s CRF. There were no 
restrictions on the use of concomitant medications before or during the study. 

9.4.3 Subject Compliance 

Subject compliance with the protocol specifications was evaluated at each site visit. 

9.4.4 Diet, Fluid, and Activity Control 

Since this study had an out-patient visit design, no diet, fluid, or activity control was 
incorporated. The subjects were instructed to continue their normal daily activities during 
the study period. 
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9,5 Biomarker and Safety Variables 

The following sample collections were conducted at various times during the study. The 
listed biomarkers were assessed at various timepoints throughout the study period to 
determine the extent of exposure and uptake of smoke constituents. Safety variables were 
assessed for informational purposes only (NOTE: Some “safety” parameters were also 
used as biomarkers of effect). 

9.5.1 Biomarker/Information Measurements 

Biomarkers were collected through blood, plasma, serum, urine, and exhalate sampling. 
The samples were analyzed by various validated methods at the analytical laboratories. 

9.5.1.1 Sample Collections for Biomarker Analysis 

Blood samples were collected by site phlebotomists in collection tubes as outlined in 
Table 9.5.1.1-1. 

Table 9.5.1.1-1 Blood/Plasma/Serum Biomarkers 


Biomarker 

Sample Matrix/Tube Volume/Type 

Collection Schedule 

Acetonitrile 

Whole Blood in a 6 mL K 3 EDTA tube 

Weeks 1, 2, 3, and 6 

Carboxyhemoglobin 

Whole Blood in a 3 mL K 3 EDTA tube 

Weeks 1, 2, 3, and 6 

3- ABP-Hb and 

4- ABP-Hb 

RBCs from Whole Blood collected in 
a 10 mL K 3 EDTA tube 

Weeks 1 and 6 

Malondialdehyde 

Plasma from 10 mL of blood collected 

in a K 3 EDTA tube 

Weeks 1,3, and 6 

HDL-cholesterol, 

LDL-cholesterol, 

C-reactive protein 

Serum from a 5 mL SST tube 

Weeks 1, 3, and 6 

Fibrinogen 

Plasma from a 2.7 mL Citrate tube 

Weeks 1, 3, and 6 


The blood samples were processed, as appropriate, at the research site, including the 
washing of the RBCs for the hemoglobin adducts. The resulting matrices were shipped to 
Covance Central Laboratory Services (CCLS) for distribution to the appropriate 
analytical laboratories. 

A total of 3 urine collections were performed by the subjects outside of the research site, 
each over a 24-hour interval, for detennination of the biomarkers listed in Table 9.5.1.1-2. 
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Table 9.5.1.1-2 24-Hour Urine Biomarkers 


Biomarker 

Number of Aliquots/ 
Aliquot Volume 

Collection 

Schedule 

Malondialdehyde 

4 aliquots of 4 mL each 

Weeks 1,2, and 3 

Nicotine and Nicotine 

Metabolites 

4 aliquots of 4 mL each 

Weeks !, 2, and 3 

NNAL and NNAL-glucuronide 

7 aliquots of approximately 

100 mL each 

Weeks 1 and 3 

11-Dehydrothromboxane-B 2 

2 aliquots of 5 mL each 

Weeks 1,2, and 3 

8 -epi-PGF2a 

2 aliquots of 5 mL each 

Weeks 3,2, and 3 

Urine creatinine (24-hour) 

1 aliquot of 10 mL 

Weeks 1, 2, and 3 


The subjects were each given a urine collection device, several large urine collection 
containers, and a cooler-type storage unit (equipped with ice packs/cooling packs) prior 
to their scheduled collection period. The subjects were instructed in the collection of the 
urine samples: they were instructed to collect each void into the urine collection device 
and that the void should be added to the large collection containers and kept cool. When 
the subject returned the urine collection for a specified period, the urine was processed at 
the research site and the aliquots were shipped to CCLS for distribution to the appropriate 
analytical laboratory. 

Exhalate samples for determination of acetonitrile were collected into Tedlar® bags at 
Weeks 1, 3, and 6 for each subject. The contents of the bags were processed to transfer 
the exhaled air onto thermal desorption tubes using sampling pumps. The tubes were 
shipped to CCLS for distribution to the appropriate analytical laboratory. Additionally, 
the levels of carbon monoxide for each subject was determined using a Micro Medical 
MicroCO Meter at the research site. The display on the instrument was recorded into the 
subject’s CRF, 

Subjects were given a sterile container for collection of spontaneous sputum samples on 
the morning of their site visits. The subjects were instructed to collect any sputum in the 
morning of the day they were scheduled to visit the research site. Additionally, the 
subjects were asked when they returned to the site to attempt to collect any spontaneous 
sputum sample. The samples were processed at the research site and shipped to CCLS for 
storage and possible further analysis. 

Adult smoking subjects were asked to collect all of their cigarette butts and the packs 
from which they smoked a cigarette during the 24-hour urine collection intervals. 


Draftl: 24 July 2002 


Page 47 of 15132 


PM3006436893 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 




RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


9.5.1.2 Biomarker Variables 

The analytical laboratories determined the concentration of each biomarker in the 
biofluids and/or exhalate using validated methods. 

The relationship between certain biomarkers and the exposure of subjects was 
determined. Refer to Section 9.7 for the methods of statistical analysis planned in the 
protocol and Section 11.3 for the methods that were used for the actual analysis. 

9.5.1.3 Questionnaire/Weekly Survey 

During visits at Enrollment and Week 6, the subjects were administered a Questionnaire, 
This tool allowed for the in-depth collection of demographics, exposure to ETS, exposure 
to other agents that may have affected biomarkers, and lifcstyle/health/dietary 
information. 

After collection of blood and/or urine samples, a trained interviewer escorted the subject 
to an area separate from other procedures being performed. The interviewer was seated at 
a computer terminal and the subject was placed such that he/she could not see the screen 
but had face-to-face interaction with the interviewer. Both subject and interviewer had a 
hard copy of the Questionnaire for ease of following the questions and giving/recording 
answers. Whenever possible, the answers given by the subjects were recorded directly 
into the computer system by the interviewer. 

The interviewer read aloud the questions as they appeared on the computer screen/hard 
copy. The subjects were instructed to answer to the best of their ability. All efforts were 
to be made to have the subjects answer all questions; however, if a subject refused to 
answer any specific question, the refusal was to be noted by the interviewer. If the subject 
asked for clarification or indicated confusion about the intent of the question, the 
interviewer was to mark a check box on the computer screen to indicate the subject’s 
confusion. This allowed for an exploration of questions that might need to be examined 
further before the larger TES. 

At each site visit during Weeks 1,2, and 3, the subjects were asked a series of questions 
relating to tobacco smoke exposures (household, transportation, and occupational), 
primary activities within the past 8 to 10 hours, transportation, and smoking consumption 
for smoking subjects (i.e„ they were give the Weekly Survey). Additionally, before 
collection of any blood/urine/exhalate samples, smoking subjects were asked for the 
approximate time of their last cigarette. 
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9.5.1.4 Diary/Cigarette Butt and Cigarette Pack Collection 

A diaiy was given to each subject before the scheduled urine collections during Weeks 1, 
2, 3, and 6. Each subject was instructed to record activities relating to exposure to other 
people’s tobacco smoke (non-smoking subjects) and/or smoking consumption (if a 
smoking subject) during the 72 hours prior to reporting to the research site. Separate 
diary types (i.e., with separate instructions) were provided to smokers and non-smokers. 

The smoking subjects were given a high density polyethylene (HDPE) container into 
which they were asked to collect their unsmoked cigarette portions (including filter) 
during the 72-hour period prior to the research site visits during Weeks 1,2,3, and 6 (i.e., 
during the diary recording interval). 

The subjects were also given a ziplock bag into which to collect their cigarette packs that 
were emptied during the 72-hour period prior to the research site visits during Weeks 1, 
2, 3, and 6. The packs were to be used for verification of the brand/type of cigarette filters 
returned to the site, and any discrepancies were to be noted. If the subject reported to the 
site with a pack that was not empty, a photocopy of the pack was to be obtained. After 
verification of the brand/type of cigarettes, all packs were to be photocopied and the 
empty packs were to be destroyed/discarded by the research site (any packs that still 
contained cigarettes were to be returned to the subject). 

The filters collected were counted, stored at ambient temperature until shipped, and sent 
to the Sponsor’s laboratory (INBIFO) for analysis, according to subprotocols. The 
number of collected cigarette portions and packs were compared to the recorded smoking 
consumption in the subjects’ diary. Any discrepancies between the recorded amount and 
the number of butts/packs submitted were to be recorded. 

9.5.2 Safety Variables 

The following safety variables were assessed at various timepoints throughout the study 
period to ensure that the subjects remained healthy and/or for exclusionary purposes. 

9.5.2.1 12-Lead ECGs 

A 12-lead ECG was obtained at Screening only as an exclusionary measure. 
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9.5.2.2 Screening Lung Function Tests 

At Screening, all of the subjects performed a lung function test to determine their 
eligibility for the study. Spirometry measurements were conducted at the research site 
using a Spirometries FLOWMATE V PLUS spirometer (Spirometries Medical 
Equipment Company). The subjects were instructed in the performance of the tests prior 
to the measurements being recorded. If necessary, 2 measurements could have been 
conducted to ensure the subject understood the instructions/instrument. If the subject’s 
results were satisfactory and met the entrance criteria on the initial measurement, the 
second measurement/test was not necessary. If, however, the subject’s results did not 
meet the entrance criteria on the initial measurement, the Subject performed a second test. 
In order to be eligible for the study, the FVC and FEV] measurements had to be >75% of 
the expected value. 

9.5.2.3 Physical Examinations 

A physical examination was performed only at Enrollment. 

9.5.2.4 Safety Laboratory Evaluations 

Blood samples for chemistry determinations were collected using SST tubes (to obtain 
approximately 2 mL of serum) and blood samples for hematology determinations were 
collected using a 3-mL draw K^EDTA tube. Blood samples were collected at Screening 
and Enrollment for chemistry and hematology analyses. 

Blood samples for HIV antibody, Hepatitis B Surface Antigen, and Hepatitis C Antibody 
screens were collected at each site visit. 

Urine samples for urinalysis were obtained at Screening and Enrollment. A urine sample 
for a drug screen that included assays for selected narcotics and selected illicit drugs was 
collected at Screening and Enrollment. In order for subjects to continue participating in 
the study, the urine drug screen at Enrollment had to he negative and the pregnancy test 
for females had to be negative. 

All blood samples for chemistry, hematology, and HIV/liepatitis screens and all urine 
samples (with exception of pregnancy tests) were analyzed by CCLS. 
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9.S.2.5 Phenotyping 

The phenotyping of subjects for the CYP1A2 and NAT2 activities was performed at the 
Enrollment visit. The subjects were asked to refrain from consumption of caffeine or 
methylxanthine-containing products for a minimum of 8 hours prior to reporting to the 
site. After collection of any blood/urine samples for other analytes/screens, the subjects 
were each given 200-mg caffeine (No-Doz®, 1 caplet at 200 mg) with 240 mL of water. 
A urine sample for phenotyping was collected from each subject between 4 and 5 hours 
after the caffeine administration. A light caffeine-free meal may have been provided to 
the subjects after the administration of the caffeine dose. 

9 . 52.6 Vital Signs 

Vital signs (including oral temperature, respiratory rate, and automated seated blood 
pressure and pulse) were obtained at Screening, at Enrollment, and at each site visit. 

9.5.2.7 Urine Pregnancy Test 

A urine sample was collected from each female subject at each site visit for pregnancy 
testing. The test was performed at the research site using a commercially available kit. If 
a female subject became pregnant during the study, she would have been immediately 
discontinued from participation in the study, informed of the possible risks to the fetus by 
the maternal behaviors (i.e., smoking/drinking), and referred to her primary care provider. 

9.6 Data Quality Assurance 

The following quality control procedures were performed during this research study. 

The source documents that were used to collect data were reviewed by Covance CRU 
personnel. Data from these documents were transcribed into the CRF and a review of 
transcribed data was performed to verify accuracy of transcription. 

Data from the CRTs were entered twice into the CRU data management system tables. 
Data were compared and discrepancies were resolved until no differences were found on 
comparison. After data comparisons were completed, an audit was performed on the 
database. A computer-generated random sample was drawn on the database. Each data 
point was verified against the CRF. Covance Standard Operating Procedures (March 
1999) require that the 99% UCL be lower than 0.0050 (0.50%). Failure to fall below the 
99% UCL results in a systematic review of the database. 
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Data presented in tabular form in the report were reviewed for accuracy. Text was 
reviewed for content and to ensure a correct representation of study conduct and results. 

The Covance CRU Quality Assurance Unit, utilizing the authorized protocol, Standard 
Operating Procedures, and applicable regulations, audited this study. The Quality 
Assurance Unit conducted inspections and submitted written reports of these inspections 
to the Principal Investigator. Written status reports of inspections and findings were 
submitted to Management, according to Covance CRU SOPs. 

A summary of the quality assurance activities/inspections performed for this study is 
presented in Section 1.2 of this report. 

9.7 Planned Statistical Methods (From Protocol) 

9.7.1 Statistical and Analytical Plans: General Descriptive Statistics 

The data analysis plan involved several strategies to examine the data that were collected. 

These strategies included: 

• Descriptive analyses which described/summarized the study participants. 

• Presentation of estimates of biomarkers. 

• Modeling of the biomarkers which characterized the relationships between 
the biomarkers and study variables. 

The descriptive analyses provided a demographic profile of the subjects according to 
smoking status (smokers and non-smokers). Descriptive statistics of the Questionnaire 
items provided a comparison of the responses provided by smokers and non-smokers. 

Estimates of biomarkers were provided for each group (smoker and non-smoker) and by 
demographic characteristics (e.g., gender, education). In addition to obtaining estimates 
of trie biomarkers, relationships between the biomarkers and estimates of external 
exposure was examined by comparing the machine-derived estimates (FTC value) and 
the number of cigarettes smoked. Further detail on each of the analyses is provided in the 
following sections. 

9.7.1.1 Descriptive Presentation of Data 

Univariate measures such as the frequency, mean (arithmetic and geometric), standard 
deviation, standard error, median, quantiles (5 th and 95 th percentiles), and range were 
used to describe the study variables and to descriptively examine any relationships that 
study variables may have had with the outcomes of interest, biomarker measures. 
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Screening variables that were used only to determine study eligibility were not included 
in the descriptive presentation. The variables were summarized both statistically and 
graphically. The descriptive statistics and graphics aided in identifying statistical outliers, 
in determining the mathematical form of the underlying distribution, and in summarizing 
the data. All of the descriptive statistics were performed for each collection time 
separately and for the mean of all the collection times. 

The data were examined to identify statistical outliers using graphical displays such as 
the box plot and stem-anddeaf graphs. If possible, information from the Questionnaire 
was used to aid in identifying the reason such observations were identified as outliers. 
The outliers were evaluated carefully and were excluded only if they could be attributed 
to error and could not be corrected. If an examination of the data failed to produce an 
explanation for the outlier, other robust evaluation procedures may have been employed 
to aid in providing estimates that are less sensitive to the occurrence of outliers. 

The data were also exami n ed to identify missing data. Whenever missing data occurred, 
an attempt was made to determine why the data were missing. Missing data may have 
occurred due to incomplete data collection or nonresponse to a Questionnaire item. 
Where possible, an effort was made to obtain the missing data. Other options for missing 
data included imputing the data, carrying forward the last observation, and elimination. 

9.7.1.2 Descriptive Statistics for Selected Questionnaire Variables 

Overall summary descriptive statistics for the demographic variables of interest for 
smokers and non-smokers were used to provide a descriptive profile of the stud;' subjects. 
The number (N) and percentage (%) for each demographic categorical variable for 
smokers and non-smokers was presented. For the analytical data and continuous variables 
obtained from the Questionnaire or physical examination, the statistics that were 
presented for each tar group and overall included number, mean, standard deviation, 
median, minimum, and maximum. 

Comparisons between smokers and non-smokers were made for variables of interest 
using the t-test, U-test, or the chi-square test, as appropriate. 

9.7.1.3 Descriptive Statistics of Biomarkers of Exposure and Effect 

Biomarkers of exposure were measured either in urine, blood, and/or exhaled air, and 
were used to estimate smoke uptake. In particular, for nicotine and NNK, the sum of their 
respective metabolites was used to provide estimates of smoke uptake. Biomarkers of 
effect were measured in blood and/or urine. 
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Separate analyses were performed for each biomarker for smokers and non-smokers. 
Summary descriptive statistics for each biomarker including mean, median, standard 
deviation, minimum, and maximum were determined for the smokers and non-smokers 
and by demographic variables of interest. Graphical displays, such as box plots, were 
used to examine the distribution of the data values and to identify outliers. 

9.7.2 Statistical and Analytical Plans: Biomarkers 

The estimates of the biomarkers of exposure and variables such as demographics and 
environmental factors were compared between the 2 groups (smokers and non-smokers) 
using an appropriate parametric or non-parametric approach for each collection time 
separately and for the mean of all collection timepoints. 

9.7.2.1 Exposure Response Modeling - Basic Model 

Exposure-response relationships were evaluated to characterize the relationship between 
the biomarkers and estimated daily exposure at each collection time separately or at the 
first collection time only (or at the collection time with the most complete data). The 
choice to use a single collection time or all collection times depended on the results of the 
simultaneous test of the week variable and week by selected covariates interactions (see 
model in 9.7.3). 


With recognition that the actual dose of a cigarette is unknown, the estimated external 
exposure was approximated using machine-derived data and/or the number of cigarettes 
smoked during the analysis period. Results from the Massachusetts Benchmark Study 
(2000) indicate that “...vapor phase smoke constituents are best described by carbon 
monoxide, while either nicotine or ‘tar’ describes particulate phase components equally 
well.” The FTC tar or the FTC CO values were used for all other biomarkers with the 
assumption that all other smoke constituents are either proportional to tar (particulate 
phase constituents) or to CO (gas phase epiwtitircnts). The-average number of cigarettes 
smoked daily was to be determined by a wei ghted average of theVumber of cigarettes 
consumed each day that is not a leisure day anti the number ofeigarettes smoked each 
day that is a leisure day. 


In the first basic approach, no additional explanatory variables or covariates were 
introduced into the models to describe the exposure-response relationships. The results of 
the biomarker determinations for the non-smoker group were to be included in the 
regression analysis to estimate the intercept (baseline) of the models. Quasi-likelihood 
estimation was used to determine the parameter estimates. If variance heterogeneity 
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occurred, suitable variance functions were introduced into the regression models. The 
following nonlinear regression model (Gompertz. asymmetric sigmoid shape) Was 
considered with estimated exposure as variable X and biomarker mean response as jjl: 

p = a(exp(-exp(-b(x-c)))) 

If the biomarkers of exposure were found to correlate with estimated external exposure, 
the relationship between the biomarkers of exposure and effect was determined. 

9 . 1 . 2.2 Exposure Response Modeling - Model Refinement 

Correlation between independent variables was examined to help refine the number of 
variables. Scatter plots were examined for continuous variables and box plots for 
categorical variables. Levels of categorical variables were removed if no response to that 
level was observed. Levels of small counts of responses were combined with other levels 
when reasonable and appropriate. Levels of categorical variables may have been 
combined if no difference appeared from the visual inspection of box plots. 

Throughout the model-building process, attention was given to identifying observations 
that did not fit the hypothesized model(s) well, or that had an unusually strong impact on 
the model parameters or predictive power. Influence diagnostics were examined to 
identify influential observations. To assist in understanding any influential observations, 
data from the Questionnaire were reviewed, and observations may have been excluded 
from the analyses. Regression models were also assessed for adequacy and goodness of 
fit. 

As model building proceeded, preliminary results were shared with the Sponsor, who 
could request additional analyses in order to accomplish the study objectives. 

Variables of possible effect on the biomarkers from the CRTs, Enrollment Questionnaire, 
and Weekly Survey (Table 9.7.2.2-1), possibly in conjunction with regression trees and a 
multiple linear regression procedure available in SAS®, were used in refining the model 
building by deciding on the most important variables and the maximum order of 
interactions to be included in the model. Variables of primary importance, such as self¬ 
exposure (Table 9.7.2.2-2) and gender, were forced into the model building process. The 
nonlinear model was linearized for input into the multiple linear regression procedure. If 
possible, the stepwise procedure was used to refine the model and to obtain initial 
parameter estimates. A 95% confidence interval or ±2 standard errors of the parameter 
estimates was used as grid values in the nonlinear procedure. With regard to the 


Draft 1: 24 July 2002 


Page 55 of 15132 


PM3006436901 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Gompertz model, (q = d + a(exp(-exp(-b(x-c))))), the “d” was initialized to be the 
average biomarker response of non-smokers, and “a + d” was fixed to be the upper 90% 
confidence limit based on data available in the literature. The values of “a” and/or “d” 
may have been fixed in the case of convergence problems. 

The variables selected by the regression tree and the multiple linear procedure in SAS® 
was then used in conjunction with the nonlinear procedure in SAS® to build the 
predictive model for each biomarker. Variables were entered into the model in a 
sequential order. To estimate parameters in the nonlinear procedure, the loss statement 
was used to specify a quasi-likelihood criterion for estimation. At each step, the quasi¬ 
likelihood ratio test comparing the quasi-likelihood for the model with more parameters 
with the reduced model was used to determine each variable’s inclusion/exclusion from 
the model. 

In addition, the relationship between biomarkers of effect and biomarkers of exposure, 
demographic characteristics, and other variables of interest was analyzed using a 
nonlinear approach as described above. Biomarker measurements from a single timepoint 
with the most complete data were selected for analyses. If all timepoints had complete 
data, the first timepoint was used. 


Table 9.7.2.2-1 Variables of Possible Effect on the Biomarkers 


Source 

Variables 

Case Report Form 

Age Body Mass Index 

Systolic Blood Pressure Diastolic Blood Pressure 

Pulse AST (SGOT) 

ALT (SGPT) LDL 

HDL C Y P1A2 Phenotyping 

Triglycerides Vitamin Use (Yes or No) 

NAT2 Phenotyping 

Concomitant Medications (Yes or No) 

Enrollment Questionnaire 

Gender Spanish/Hispanic/Latino 

Race Marital Status 

Employment Exposure to Engine Exhaust 

Exposure to Chemicals Self Exposure (dose) 

Exposure SO (Spouse + Others) Air Filtration 

Exposure WVP (Workplace + Vehicle + Places) 

Alcohol Drinks Physical Activities 

Beer (%) Length of Exercise 

Wine (%) Intensity of Exercise 

Liquor (%) Nutrition 

Weekly Survey 

Self Exposure (dose) 

Exposure SO (Spouse + Others) 

Exposure WVP (Workplace + Vehicle + Places) 
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Table 9.7.2.2-2 Variables of Primary Importance 

ENROLLMENT QUESTIONNAIRE (PAST 3 MONTHS) : 

INFORMATION FROM PAST 3 DAYS WILL BE USED FOR THE WEEKLY SURVEY 

Self Exposure = Sum from Day 1 to Day 84 of (Number of Hours at Job 1/ 24 on Day;*(Number of Cigarettes 
from Preferred Brand * Amount of Carbon Monoxide + Number of Cigarettes from Alternate Brand * Amount 
of Carbon Monoxide) + Number of Hours at Job 2/24 on Day; * (Number of Cigarettes from Preferred Brand 
* Amount of Carbon Monoxide + Number of Cigarettes from Alternate Brand * Amount of Carbon Monoxide) 
+ . . . . + Number of Hours Not at Work / 24 Day; * (Number of Cigarettes from Preferred Brand * Amount of 
Carbon Monoxide + Number of Cigarettes from Alternate Brand * Amount of Carbon Monoxide)) * I low Far 
Down the Cigarette Is Smoked * (1, 2, or 3) Depending on How Deep the Person Smokes. 

NOTE: Carbon monoxide was used for vapor phase smoke constituents. 

Nicotine was to be used for nicotine and nicotine metabolites. 

Tar was used for all other particulate phase components. 

The percent of the cigarette smoked was adjusted for the percent of carbon monoxide, nicotine, 
and tar delivered. 

Exposure (Spouse) — Number of Cigarettes Spouse Smoked When Together on a Workday * The Duration 
Exposed to Spouse’s Smoke on a Workday * The Number of Workdays per Week * 12 + Number of Cigarettes 
Spouse Smoked When Together on a NON-Workday * The Duration Exposed to Spouse’s Smoke on a NON- 
Workday * The Number of NON-Workdays per Week * 12. 

Exposure (Others) = Sum of Exposure from All Persons Exposed to their Smoke at Home (Number of 
Cigarettes Person Smoked When Together on a Workday * The Duration Exposed to Personas Smoke on a 
Workday * The Number of Workdays per Week * Number of Weeks in the Past 3 Months Exposed to Tobacco 
on a Workday + Number of Cigarettes Person Smoked When Together on a NON-Workday * The Duration 
Exposed to Personas Smoke on a NON-Workday * The Number of Workdays per Week * Number of Weeks in 
the Past 3 Months Exposed to Tobacco on a NON-Workday). 

Exposure (Workplace) = Sum of Exposure from All Jobs (Hours per Day Exposed in Job; * The Number of 
Days per Week Exposed in Job; * The Number of Weeks in Job; in the Past 3 Months) * (1, 2, or 3) Depending 
on How Much Smoke There Is. 

Exposure (Vehicles) = Sum of Exposure from All Vehicles (Hours per Week Exposed in Vehicle; * The 
Number of Weeks in Vehicle; in the Past 3 Months) * (1, 2, or 3) Depending on How Much Smoke There Is. 
Exposure (Places) = Sum of Exposure from All Places (Hours per Week Exposed in Place; * The Number of 
Weeks in Place; in the Past 3 Months) * (1, 2, or 3) Depending on How Much Smoke There Is. 


9.7.3 Statistical and Analytical Plans: Intra-Subject and Inter-Subject Variability 

This pilot study examined whether multiple sample collections should be obtained for 
each subject. Depending on the biomarker, there were 2, 3, or 4 sample collection times. 
A mixed-effects analysis of variance model was used to model the effect over time for 
each biomarker. Such a model accounted for the within-subject correlated observations. 
Three correlation structures were to be considered: compound symmetric (assumes a 
common correlation over time), auto-regressive (based on a single correlation value that 
diminishes with time), and the unspecified structure. The choice of correlation structure 
was made based on Akaike’s criterion. The model for the mean was parameterized to 
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include an effect over time, group classification (smoker versus non-tobacco user), 
important covariates of interest (e.g., demographics, leisure day versus non-leisure day 
sample identifier, etc.) that may be time-dependent covariates, and time by covariate 
interactions. The usual F test with Satterthwaiters adjusted degrees of freedom was used 
to test for important effects. This model facilitated the estimation of intra-subject 
variability and inter-subject variability while estimating the effect of important factors of 
interest. 

Multiple correlation coefficients were estimated relating each biomarker with the set of 
predictor variables. A test for significance of each estimate was based on an F test. 

To examine whether multiple sample collections or a single sample collection on each 
subject was required for the TES, an analysis of variance (ANOVA) model for each 
biomarker using a repeated measures approach was used, as defined by the following 
model: 


Biomarker = Group + Gender + Week + Group*Gender + Group* Week + Gender*Week 
+ Group*Gender*Week + Random Errors 


Where: Biomarker 

Group 
Week 
Gender 

Group*Gender 
Group*Week 
Gender*Week 
Group*Gender*Week 
Random Errors 


— Biomarker 

= Smokers, Non-Smokers 
= Weeks when the biomarker was collected 
= Male or Female 
= Group by Gender Interaction 
= Group by Week Interaction 
= Gender by Week Interaction 
= Group by Gender by Week Interaction 
= Within- and between-subject errors 


Other time-dependent variables were considered for inclusion in the above model. 


Akaike’s criterion was to be used to decide on the covariance structure among compound 
symmetric, heterogeneous compoimd symmetric, auto-regressive, heterogeneous auto¬ 
regressive, and the unspecified covariance structures. The above model was used to 
obtain the intra-subject and inter-subject variability using variability and correlation 
estimates. The intra-subject and inter-subject variability was obtained for smokers, non- 
smokers, and overall. 
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9.7.4 Statistical and Analytical Plans: Supplemental Analyses 

Other additional exploratory analyses of interest were performed, as warranted, to 
accomplish the study objectives. As an example, there exists in the literature reports 
which claim to have found correlation between subjective ETS exposure estimates and 
measured biomarker levels. Since biomarker levels were to be measured in the 
non-smoking group in the Pilot Study, it was of interest to take advantage of the 
availability of the biomarker data and explore whether any relationship could be 
established between measured biomarker levels and subjective ETS exposure estimates. 

The objective of the analysis was to compare estimated ETS exposure from the 
Questionnaire response with the measured level of biomarkers of exposure for the 
non-smoking group. Nicotine metabolites (both individually and combined) and 
4-ABP-Hb adducts were chosen as the ETS exposure biomarkers for this study. The 
choice was based on consideration of (i) the specificity of the biomarkers for exposure to 
cigarette smoke constituents, (ii) published studies reporting correlation of these 
biomarkers with estimated ETS exposure, and (iii) sensitivity of analytical methods 
(originally designed to detect levels in smokers) required to quantify levels of these 
biomarkers among non-smokers. 

Levels of the biomarkers for the ETS exposed and the non-exposed non-smokers were 
compared using either a parametric test (t-test) or nonparametric test (Wilcoxon rank-sum 
test). Biomarker levels for the exposed group were further compared with various ETS 
exposure indices based on the Questionnaire data, e.g., duration/weighted duration, 
cumulative exposure/average exposure, etc., for individual settings such as home, 
workplace, etc., and integrated exposure from more than one setting using a regression 
based approach. 

The 10% random subset of blood and/or urine samples of the total number of collected 
samples for determinations of hemoglobin adducts, nicotine and nicotine metabolites, 
NNK metabolites, and inalondialdehyde analyzed by 2 separate laboratories were to be 
graphically and statistically compared for each collection time. An ANOVA model for 
the difference between biomarker values measured by the different laboratories was to be 
examined using a repeated measures approach as defined by the following model. 

Response = Group + Gender + Week + Group* Gender + Group*Week + Gender* Week 
+ Group* Gender* Week + Random Errors 
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Where: Response 

Group 

Week 

Gender 

Group* Gender 
Group*Week 
Gender* Week 
Group*Gender*Week 
Random Errors 


= Difference in biomarker values measured by 
different laboratories for the same person 
= Smokers, Non-Smokers 
= Weeks when the biomarker was collected 
= Male or Female 
= Group by Gender Interaction 
= Group by Week Interaction 
= Gender by Week Interaction 
= Group by Gender by Week Interaction 
= Within- and between-subject errors 


Akaike’s criterion was to be used to decide on the covariance structure among compound 
symmetric, heterogeneous compound symmetric, auto-regressive, heterogeneous auto¬ 
regressive, and the unspecified covariance structures. 


9.7.5 Statistical and Analytical Plans: Safety Variables 

Safety variables were summarized using descriptive statistics only and no formal 
statistical analyses were performed on safety variables that were not considered 
biomarkers. 


9.8 Changes in the Conduct of the Study or Planned Analyses 

There were no changes in the conduct of the study; however, there were several modified 
analyses that were performed after the statistical plan had been approved. A summary of 
the modified analyses is presented below. 


The exposure-response modeling procedure was changed somewhat. The self-exposure 
calculation was not based on a weighted average of the number of cigarettes smoked on 
leisure and non-leisure days because this information was not captured in the 
Questionnaire. The levels for how deep a person inhales were changed from 1,2, 3 to 1/3, 
2/3, and 1 to more accurately reflect the self-exposure level. FTC-reported nicotine 
values were not used for all nicotine and nicotine metabolites based on information 
provided by the client. Regression trees (Ref. 9) were not used in the model-building 
process as this procedure was not sensitive enough to detect significant variables due to 
the limited data available. Multiple linear regression was not used to refine the model¬ 
building process, rather, it was only used to create initial estimates for the nonlinear 
analysis. Also, gender was not forced into the model-building process, it was removed if 
not significant. Backward elimination rather than forward selection was chosen as more 
feasible for model building. 
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The auto-regressive, heterogeneous auto-regressive, and unspecified structures were not 
used in the mixed effects modeling since compound symmetry and heterogeneous 
compound symmetry were thought to adequately model the covariance structure of the 
steady state biomarker levels. 

The analysis of Covance and INBIFO data was modified to test for lab differences 
regardless of smoking status and gender as requested by the client. Also, 
malondialdehyde was not analyzed at client request. 

10. STUDY SUBJECTS 

10.1 Demographics/Dispositions of Subjects 

A total of 140 subjects visited the research site at the time of Enrollment. The 
demographic characteristics of the entire population at Enrollment is presented in Listing 
16.5-3 and summarized in Table 10.1-1. A summary of the evaluable subjects’ continuous 
and categorical demographic data is presented in Tables 14.4-1 and 14.4-2, respectively. 
Additional smoker-related data is presented in Listings 16.6-1 through 16.6-5. 


Table 10.1-1 Number of Subjects with Certain Demographic Characteristics 



Number of Males 

Number of Females j 

Demographic 

Smokers 

Non- 

Smokers 

Smokers 

Non- 

Smokers 

Education 



.: ' :i V' 

•! 

Completed between 9 th and 11 th Grade 

2 

i 

i 

i 

Completed 12 th Grade or GED 

10 

3 

8 

6 

Some tech/voc/trade school, not complete 

4 

3 

5 

2 

Completed tech/voc/trade school 

5 

2 

8 

5- 

Some College, no degree 

6 

9 

9 

9 

Completed Undergraduate Bachelor Degree 

2 ' 

9 

6 

10 

Completed Add’l Post-Graduate Education 

4 

5 

2 - 

■ 3 . 

Marital Status y 

t - \ f 7 r w 



Never Been Married 

22 

17 

15 

13 

Manied 

9 

10 

12 

15 

Divorced 

2 

4 

9 

7 

Widowed 

0 

1 

1 

1 

Separated 

0 

0 

2 

0 

Annual Income 





$19,999 or less 

9 

9 

6 

4 

$20,000 to $39,999 

10 

11 

13 

16 

$40,000 to $49,999 

8 

6 

10 

9 

$50,000 or more 

6 

6 

10 

7 

Source; All subjects as presented in Listing 16.5-3 
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Although it appeared that most subjects met all of the inclusion and exclusion criteria at 
study Enrollment (see Listing 16.5-1), it was determined that several subjects had 
violated specific criteria. The violations were noted through review of the Questionnaire 
data and levels of certain biomarkers (specifically non-smoker cotinine values 
>50 ng/mL). These subjects were excluded from the tables, figures, and analysis and are 
presented in Listing 16.5-2 with the reason for removal from the analysis. Through these 
discrepancies, it was concluded that the questions asked by site personnel needed to be 
more specifically tailored toward the inclusion and exclusion criteria to identify 
violations prior to the subject completing the study procedures. 

The maximum number of evaluable subjects at each timepoint was based on review of 
the inclusion/exclusion criteria (see Listing 16.5-2) and the availability of a usable 
response for each subject. The maximum number of evaluable subjects at each timepoint 
is included in Table 10.1-2. In-text summary tables use only evaluable subjects, unless 
otherwise noted. 


Table 10.1-2 Count of Evaluable Subjects 




Smokers 



Non-Smokers 

Timepoint 

Male 

Female 

Overall 


Male 

Female 

Overall 

Enrollment 

20 

33 

53 


30 

35 

65 

Week 1 

18 

32 

50 


30 

35 

65 

Week 2 

18 

31 

49 



35 

65 

Week 3 

17 

29 

46 



35 

65 

Week 6 

14 

28 

42 


30 

35 

65 


A total of 135 subjects completed the study procedures (see Listing 16.5-39) although 
they were not all included in the analyses after further review of the Questionnaire/Weely 
Survey data. Five subjects did not complete the entire study period due to positive drug 
screens or voluntary withdrawal from the study and they are summarized in Table 10.1-3. 
A complete listing of urine drug screens is presented in Listing 16.5-16. Two subjects had 
positive screens that correlated to known concomitant medication use and they were 
allowed to continue on study. 


Table 10.1-3 Subjects Removed from the Study Population 


Subject 

Number 

Gender/ 
Smoking Status 

Week 

Withdrawn 

Reason for Withdrawal 

oio 

FemalefSmoker 

After Week 2 

Voluntarily withdrew consent, did not show up 
for Week 3 or Week 6 

051 

Male/Smoker 

Enrollment 

Positive drug screen 

053 

Male/Smoker 

Enrollment 

Positive drug screen 

066 

Male/Smoker 

Enrollment 

Positive drag screen 

113 

Male/N on-smoker 

After Week 2 

Voluntarily Withdrew due to Family Emergency 
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Each subject’s reported medical history is presented in Listing 16.5-37. 

10.2 Protocol Violations/Deviations 

No important deviations related to conduct of the trial (other than those listed below), 
subject management, or data analysis were recorded. 

As described in Section 10.1, several subjects were allowed into the study population that 
did not meet the entrance criteria as determined by the inclusion and exclusion criteria. 
This information was not gathered until the time of the Questionnaire analysis. 

Subject Number 064 was randomized to the male, smokers group in error. This subject 
was a non-smoker. Since number 135 was never assigned, this subject was given the 135 
number and Subject Number 064 was never used. 

Subjects were informed that they should fast for a minimum of 6 hours prior to the 
Enrollment visit. The subjects were never queried about their fasting status at the time 
they arrived for the Enrollment visit. They were however, asked about consumption of 
caffeine and methylxanthine during the previous 8 hours and this answer was recorded. 

11. QUESTIONNAIRE/SURVEY/BIOMARKER EVALUATIONS 

Listings of the times and dates of collections are included in Listing 16.5-15 (non-smoker 
diaries) and in Listings 16.5-31 through 34 (blood/plasma, 24-hour urine, exhalate, and 
sputum, respectively). The leisure/non-leisure visits by subject are listed in Listing 16.5- 
4. Questionnaire and Weekly Survey data by subject are presented in Listings 16.5-5 
through 16.5-14. Descriptive statistics of the biomarkers of exposure are included in the 
tables presented in Section 14.5, descriptive statistics of the biomarkers of effect are 
included in the tables presented in Section 14.6, and summaries of the biomarkers (p- 
values) are included in the tables presented in Section 14.7. Summaries (descriptive 
statistics and frequencies where applicable) for Questionnaire and Weekly Survey data 
are presented in the tables included in Section 14.10. Statistical analysis of the 
biomarkers, dose response modeling, laboratory comparisons, and inter- and intra-subject 
variability are included in Sections 14.1 through 14.3 and various types of graphical 
representations of the data are presented in Section 14,11, Listings of individual 
Questionnaire and Weekly Survey answers by subject are included in Sections 16.5. 
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11.1 Questionnaire/Survey Evaluations 

The Questionnaire and/or Weekly Survey data were used in the analysis of biomarkers 
and potential relationships. Additionally, a portion of the Questionnaire was modeled 
after the Fagerstrom Tolerance Test to determine the degree of nicotine dependency of 
the smoking subjects. The Fagerstrom questions (Questions 3.39 through 3.44 on the 
Smoker’s Questionnaire) were rated with the scales in Table 11.1-1. 

Table 11.1-1 Fagerstrom Tolerance Test Classification Scales 


Questions 

Answers 

Points 

3,39 How soon after you wake do you smoke your first cigarette? 

Within 5 minutes 

3 

6 to 30 minutes 

2 

More than 30 minutes 

1 

3,40 Do you find it difficult to refrain from smoking in places where it 
is forbidden (e.g., in church, at the library, at the movies)? 

Yes 

2 

No 

1 

3.41 Which cigarette would you most hate to give up? 

The first one in the 
morning 

1 

All others 

0 

3.42 How many cigarettes per day do you smoke? 

10 or less 

0 

11 to 20 

1 

21 to 30 

2 

31 or more 

3 

3.43 Do you smoke more frequently during the first hours after 
waking than during the rest of the day? 

Yes 

1 

No 

0 

3.44 Do you smoke if you arc so ill that you are in bed most of the 
day? 

Yes 

I 

No 

0 

Scoring: 

0 to 2 Very low dependence 

3 to 4 Low dependence 

5 Medium dependence 

6 to 7,- High dependence 

8 to 10 Very high dependence 


A listing of the Fagerstrom results by subject is included in Listing 16,6-5. 

11.2 Biomarker Measurements 

Analytical methodologies for the determinations of the biomarkers in this study were 
validated by the analytical laboratory prior their use in this study. 
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The analytes, the laboratory performing the analysis, and the method used for analysis are 
presented in Table 11.2-1. Further descriptions of the methods are provided after the table 
and the respective analytical reports (for those analyses that were performed at a 
non-clinical analytical laboratory) are provided in Appendix 16.2. Listings of individual 
biomarker results by subject (for all subjects) are included in Section 16.3 (biomarkers of 
exposure) and Section 16.4 (biomarkers of effect). 


Table 11.2-1 Analytes, Methods, and Published References 


Bioniarker/Matrix 

Analysis 

Site 

Method 

Acetonitrile in Blood 

Covance Laboratories - Madison 

Headspace GC 

Acetonitrile in Exhalate 

Covance Laboratories - Madison 

Thermal Desorption GC-NPD 

Carboxyhemoglobin in Blood 

Covance Central Laboratories 

IL Multi-4 CO-Oximeter (Serial 

No. 01000875) 

3-ABP-Hb and 4-ABP-Hb in RBCs 

Covance Laboratories - Harrogate* 

GC with negative-ion chemical 
ionization MS detection 

HDL-cholesterol and 

LDL-cholesterol in Serum 

Covance Central Laboratories 

Standard CAP and CL1A methods 

Malondialdehyde in Blood and Urine 

Covance Laboratories - Harrogate 

1,3-cyclohexanedione 
derivatization and HPLC with 
fluorescence detection. 

C-Reactive Protein in Serum 

Covance Central Laboratories 

Dade Behring Nephelometer 

Fibrinogen In Plasma 

Covance Central Laboratories 

ML A 1600 

Nicotine and Metabolites in Urine 

Covance Laboratories - Harrogate* 

LC-MS/MS 

NNK Metabolites in Urine 

Covance Laboratories - Madison* 

GC with TEA detection 

II-Dehydrothromboxane-B? in Urine 

Covance Laboratories - Harrogate 

Microplate immunoassay 

8-Epi-PGF,„ in Urine 

Covance Laboratories - Hamogate 

Microplate immunoassay 

Carbon Monoxide in Exhalate 

Covance Clinical Research Unit 

Micro Medical MicroCO Meter 


* A sample split was provided to the Sponsor’s laboratory (INBIFO) for comparison of 
results. The results for the laboratory comparisons are described later in this section of 
the report and arc provided in summary tables and graphs in Section 11.1.4.1. 

Biomarker: Acetonitrile in Blood 

A 3-mL sample aliquot was placed in a 10-mL headspace jar containing 3.0 mL of 0.9% 
sodium chloride solution. The solution was loaded on the headspace autosampler and 
agitated at 86°C for 15 minutes prior to injection. The samples were analyzed using the 
gas chromatograph (GC) parameters outlined in the analytical report. The LLOQ of the 
method was defined as 30.0 ng/mL. For further information on the assay and individual 
results, refer to the analytical report, included in its entirety in Appendix 16.2. 
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Biomarker: Acetonitrile in Exhalate 

The 500 mL Tedlar® bags, equipped with polyvinylchloride mouthpiece/sample inlet 
valves, were filled by connecting the mouthpiece with an empty tube and adapter to 0.125 
inch copper tubing equipped with a Swagelok® nut and Teflon® ferrule system. The 
tubing was attached to a packed column GC injection port at 250°C through which 
helium carrier gas flowed at an approximate flow rate of 100 mL/min. Four microliter 
aliquots of appropriate acetonitrile levels were spiked into the GC injection port, and the 
bags were allowed to fill for 5 minutes. The bags’ contents were transferred to thermal 
desorption (TD) tubes packed with Tenax/Anasorb GCB1 using an air sampling pump. 
The tubes were then loaded on the ATD 50 autosampler and analyzed using ATD 50/GC 
parameters. The LLOQ of the method was defined as 7500 pg/mL. For further 
information on the assay and individual results, refer to the analytical report, included in 
its entirety in Appendix 16.2. 

Biomarker: 3-ABP-Hb and 4-ABP-Hb Adducts 

Washed RBC samples (approximately 5 mL) were lysed by the addition of ice-cold water 
(15 mL) followed by phosphate buffer (0.67 M, pH 6.6; 5 mL), prior to 
ultracentrifugation (38,000g; 30 minutes) to remove the cell debris. Supernatants were 
transferred into lengths of Visking dialysis tubing (MWt cut-off 12-14,000 Daltons) and 
dialyzed against 6 changes of water (Milli-Q grade) over a period of 2-3 days. The 
concentration of hemoglobin in each dialyzate was then determined using Brabkin’s 
method, before hydrolysis of the 3-ABP and 4-ABP hemoglobin adducts with 0.1 M 
sodium hydroxide (1 hour, room temperature). Liberated ABPs were then concentrated 
using solid phase extraction (Ci8 reversed phase), eluted with chloroform, and the 
extracted ABPs taken to dryness using a vacuum centrifuge. ABPs were then derivatized 
with pentafluoropropionic anhydride in hexane, to form PFP-amines, taken to dryness 
using a vacuum centrifuge and reconstituted in ethyl acetate prior to analysis using 
capillary GC-MS. The LLOQ of the method was defined as being equivalent to 0.5 pg/g 
Hb. For further information on the assay and individual results, refer to the analytical 
report, included in its entirety in Appendix 16.2. 

For 1 subject (Subject Number 15, Female Non-Smoker), there was an apparent spike in 
the 3- and 4-ABP-Hb values for Week 6. These values were checked against the raw data 
and verified that they were correct as presented. After review back to the raw data relayed 
no discrepancies about the analysis of the sample itself. A subsequent review of the 
intercurrent illnesses/concomitant medications/exposures and any other factor that may 
have contributed to this spike was completed. No explanation for the findings was made 
based on existing data and, therefore, the analysis included this subject’s data. 
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Batches containing reportable data were required to meet acceptance criteria as outlined 
in the analytical protocol. Due to the complexity of the assay, and the fact that there was 
no opportunity to perform repeat sample analysis, data were reported from batches that 
failed to satisfy the protocol acceptance criteria. 

Biomarker: Malondialdehvde in Blood (Plasma) 

Malondialdehyde is an endogenous compound in human plasma and, therefore, water 
was used as a replacement calibration matrix within this assay. Malondialdehyde in 
human plasma/replacement calibrant was subjected to acidification with trichloroacetic 
acid. Acidified plasma/replacement calibrant was subjected to derivatization with 
thiobarbituric acid (90 minutes at 95°C plus a further 20 hours refrigerated) prior to 
injection for analysis using HPLC with fluorescence detection. The LLOQ of the method 
was defined as 0.4 pmoI/L. For further information on the assay and individual results, 
refer to the analytical report, included in its entirety in Appendix 16.2. 

For the male subjects in this study, there was an apparent “switch” in values for the 
malondialdehyde in blood between Weeks 1 and 3 as compared to Week 6 (i.e., the 
values for the smokers were much lower at Week 6 than those seen at the previous 2 
timepoints and the non-smokers values were much higher at Week 6 than those seen at 
the previous 2 timepoints). The analytical laboratory was queried and confirmed that the 
raw data matched the values that were in the downloaded and analyzed data. 

Biomarker: Malondialdehvde in Urine 

Similar to the malondialdehyde in plasma method outlined above, water was used as a 
replacement calibration matrix within this assay. Malondialdehyde in human 
urine/replacement calibrant was subjected to acidification with trichloroacetic acid. 
Acidified plasma/replacement calibrant was subjected to derivatization with 
thiobarbituric acid (90 minutes at 95°C). After cooling, samples were mixed and 
submitted for analysis using HPLC with fluorescence detection. The LLOQ of the 
method was defined as 0.4 pmol/L. For further information on the assay and individual 
results, refer to the analytical report, included in its entirety in Appendix 16.2. 

Biomarker: Nicotine and Nicotine Metabolites in Urine 

Nicotine, cotinine (both free and cleaved from their glucuronides) and trans- 3~ 
hydroxycotinine and their respective deuterated internal standards were extracted from 
human urine using mixed-mode solid phase extraction (reversed phase/cation exchange). 
Analytes were eluted with ammonia (5% v/v) in methanol and, following evaporation of 
the elution solvent, extracts were dissolved in reconstitution solution (10 mM ammonium 
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acetate, pH native ; methanol : triethylamine 800:200:0.1 v/v/v) and injected for analysis 
using LC-MS/MS. The LLOQ of the method was defined as 1 ng/mL. 

Reported values are expressed in terms of “free” and “total” analyte concentrations. Free 
concentration refers to the levels of non-conjugated analytes (aglycones) nicotine, 
cotinine, and /rans , -3-hydroxycotinine present in each sample. Total concentration refers 
to the sum of the free concentration and the concentration of nicotine, cotinine, and trans- 
3-hydroxycotinine liberated from their respective glucuronides following enzymatic 
deconjugation. 

In the absence of analytical reference standard material for tra«s-3-hydroxycotinine-0- 
glucuronide, reported concentrations for “total” fra«s-3-hydroxycotinine are an estimate 
only. 

For further information on the assay and individual results, refer to the analytical report, 
included in its entirety in Appendix 16.2. 

Biomarker: NNK Metabolites in Urine 

The NNK metabolites and the internal standard were extracted from human urine using 
ethyl acetate, partitioned to pH 2.0 water, and purified with solid-phase extraction on an 
Oasis® column. The purified and dried extracts were derivatized with 
6/.s , -(trirnethylsilyl)trifluoroacetamide/trimethylclilorosilane (B STFA/TMCS) for 
detection by GC with thermal energy analysis (GC-TEA). The LLOQ of the method was 
defined as 6 pg/mL. For further information on the assay and individual results, refer to 
the analytical report, included in its entirety in Appendix 16.2. 

Biomarkers Not Analyzed at Analytical Laboratories: 

11 -dehydrothromboxane-B^ and 8-et>i-PGF? n 

These analytes were analyzed by the clinical laboratory at Covance Laboratories - 
Harrogate and there are no formal written reports for these analytes. 

HDL- and LDL-cholesteroh Fibrinogen, C-reactive Protein, and Carboxyhemoglobin 
These analytes were analyzed by Covance Central Laboratoiy Services and there are no 
formal written reports for these analytes. 

Carbon Monoxide 

The carbon monoxide levels were measured directly at the research site and recorded in 
each subject’s respective CRF. 
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11.3 Biomarker/Questionnaire Statistical Evaluations 
General 

Formal statistical analyses were performed and graphics were displayed for a selected set 
of biomarker units (see Table 11.3-1). Listings and summary tables are displayed for all 
biomarker units. 

Table 11.3-1 Selected List of Bioinarkers Used in Formal Statistical Analyses and 
Graphs 


Biomarker 

Unit 

Acetonitrile in blood 

(xg/mL 

C arboxyhemoglobin 

% saturation 

3-ABP-Hb adduct 

pg/g hemoglobin 

4-ABP-Hb adduct 

pg/g hemoglobin 

Sum of Nicotine and Nicotine metabolites 

nmol/mg creatinine 

Nicotine 

nmol/mg creatinine 

Cotinine 

__ - _ __. .___ 

nmol/mg creatinine 

7ran.s-3-hydroxycotinine 

nmol/mg creatinine 

Tram-3-hydroxycotinine-O-glucuronide 

nmol/mg creatinine 

N i cotine-iV-gl uc uro nide 

nmol/mg creatinine 

Cotinine-A-glucuronide 

nmol/mg creatinine 

NNAL plus NNAL-gluc 

pmol/mg creatinine 

NNAL 

pmol/mg creatinine 

NNAL-d>-glucuronide 

pmol/mg creatinine 

Acetonitrile in exhalate 

nL/L @20°C and 1 atm 

Carbon monoxide 

ppm 

HDL-cholesterol 

mg/dL 

LDL-chol esterol 

mg/dL 

Fibrinogen 

mg/dL 

C-reactive protein 

mg/dL 

Malondialdehyde in blood 

gmol/L 

11 -Dehydrothromboxanc-Bi 

pg/mg creatinine 

8-Epi'PGF 2a 

pg/mg creatinine 

Malondialdehyde in urine 

(Ltmol/mg creatinine 
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Exposure variables 

The calculations used to derive exposure variables are presented in Table 11.3-2. 
Table 11.3-2 Calculations of Exposure Variables 


Self-exposure 

Total number of cigarettes from preferred and alternate brand 
during either past 3 months prior to Enrollment or past 3 days 
prior to sample collection times the corresponding FTC 
reported CO, Nicotine, or Tar Value times the length of 
cigarette consumed raised to the power of 1.27 times how deep 
a person inhales (1/3-into the mouth, 2/3=into the throat, 
l=into the chest and lungs). 

Exposure from Spouse 

Total number of cigarettes smoked when together times the 
duration (hours) during past 3 months prior to Enrollment or 
past 3 days prior to sample collection. 

Exposure from Others 

The sum of the total number of cigarettes smoked by each 
person when together at home times the duration (hours) 
during past 3 months prior to Enrollment or past 3 days prior to 
sample collection. 

Exposure at workplace 

Duration (hours) of exposure during past 3 months prior to 
Enrollment or past 3 days prior to sample collection times the 
intensity of smoke (Might, 2=moderate, 3=heavy). 

Exposure in vehicles 

Duration (hours) of exposure during past 3 months prior to 
Enrollment or past 3 days prior to sample collection times the 
intensity of smoke (Might, 2=moderate, 3=heavy). 

Exposure in places 

Duration (hours) of exposure during past 3 months prior to 
Enrollment or past 3 days prior to sample collection times the 
intensity of smoke (Might, 2=moderate, 3=heavy). 


The choice of CO, Nicotine, or Tar depended on the biomarker’s smoke constituent. The 
choice of adjustment by 3-month period or 3-day period depended on the biomarker’s 
half-life. Calculations were performed using both 3-month exposure period and 3-day 
exposure period for biomarkers with unknown half-lives. 

Descriptive Statistics and Nonparametric Analyses 

Univariate measures such as frequency, arithmetic mean, geometric mean, standard 
deviation, standard error, quantiles (5 th and 95 th percentiles), and range were presented for 
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all biomarkers of exposure and biomarkers of effect. Descriptive statistics were also 
presented for CRF, Enrollment Questionnaire, and Weekly Survey data. Graphical 
displays such as frequency plots, scatter plots, box-plots, and interaction plots were 
presented for biomarkers with selected units of interest and data collected on Week 1 
only. Graphical display of trend of biomarkers over time was also presented. 

Biomarkers of exposure and biomarkers of effect were compared between smokers and 
non-smokers, between male smokers and male non-smokers, and between female 
smokers and female non-smokers. Wherever possible, comparisons were made by 
categorical variables gathered in the CRF, Questionnaire, and Weekly Survey. Overall as 
well as by-week comparisons were also performed. Statistical comparison between 
groups was based on the Wilcoxon rank-sum test. 

In addition, for selected biomarkers, biomarker values from blood draws/exhalations 
taken in the AM were compared with those taken in the PM for smokers and 
non-smokers. 

Outlier data identified through graphical display, listings, or summary tables were 
reported to the source analyst group. Data were evaluated but no reason for exclusion was 
found. 

Intra-Subiect and Inter-Subiect Variability and Time Effect 

To examine whether multiple sample collections or a single sample collection on each 
subject was required for the TES, a mixed-effect analysis of variance (ANOVA) (Ref. 3) 
model for each selected biomarker of exposure and biomarker of effect using a repeated 
measure approach was used. Four covariance structures were considered: compound 
symmetry, compound symmetry by smoking status, heterogeneous compound symmetry, 
and heterogeneous compound symmetry by smoking status. The choice of covariance 
structure was based on Akaike’s criterion (Ref. 4). The model used in the analyses was as 
follows: 
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Biomarker = Group + Gender + Week + Group* Gender + Group* Week + Gender* Week 
Group*Gender*Week + Random Error. 


Where: 

Biomarker 

Group 

Week 

Gender 

Group*Gcndcr 
Group*Week 
Gender* Week 
Groups*Gender*Week 
Random Error 


= Biomarker 

= Smoker or Non-Smoker 

= Weeks when the biomarker was collected 
= Male or Female 

= Group by Gender Interaction 

- Group by Week Interaction 

= Gender by Week Interaction 

= Group by Gender by Week Interaction 
= Within-subject covariance structure 


To determine if the biomarker data varied by week, a simultaneous test was performed. 
The full model above was compared to the reduced model containing Group, Gender, and 
Group by Gender interaction using a likelihood ratio test. Intra-subject and inter-subject 
variability were obtained by assuming a compound symmetry by smoking status 
covariance stmeture. 


Several options were exercised to resolve convergence problems. Options used were an 
increase in the number of iterations, the use of a simpler covariance structure, or the 
change of a biomarker’s unit. 

Exposure Response Modeling for Biomarkers of Exposure 

Exposure-response relationships were evaluated to characterize the relationship between 
a selected set of biomarkers (Table 11.3-3) and estimated daily exposure (Table 11.3-2). 
With recognition that the actual dose of a cigarette is unknown, the estimated external 
exposure was approximated using machine-derived data and the number of cigarettes 
smoked during the study period. Results from the Massachusetts Benchmark Study 
(2000) (Ref, 5) indicated that vapor phase smoke constituents are best described by 
carbon monoxide, while either nicotine or “tar” describes particulate phase components 
equally well.” Adult smokers’ daily exposure (self-exposure) was estimated using the 
FTC reported TAR, FTC reported CO, or FTC reported nicotine value depending on the 
biomarkers’ smoke constituents. 
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Table 11.3-3 Biomarkers Used in Exposure-Response Modeling 


Biomarker 

Unit 

Half- 

Lives 

Assumed 

(Days) 

Phase 

Response 

Acetonitrile in blood 

ng/mL 

<3 


Gas 

Carbon Monoxide 

Carboxyhemoglobin 

% saturation 

< 3 


Gas 

Carbon Monoxide 

3-ABP-Hb adduct 

pg/g hemoglobin 


>3 

Particle 

Tar 

4-ABP-Hb adduct 

pg/g hemoglobin 


>3 

Particle 

Tar 

Sum of Nicotine and 

Nicotine metabolites 

nmol/mg Creatinine 

<3 

>3 

Particle 

Nicotine 

Nicotine 

nmol/mg Creatinine 

<3 

>3 

Particle 

Tar 

Cotinine 

nmol/mg Creatinine 

<3 

>3 

Particle 

Tar 

Trans -3 -hydroxycotinine 

nmol/mg Creatinine 

<3 


Particle 

Tar 

rra«5-3-hydroxycotmme-0- 

glucuronide 

nmol/mg Creatinine 

<3~ 


Particle 

Tar 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 


>3 

Particle 

Tar 

NNAL 

pmol/mg Creatinine 


>3 

Particle 

Nicotine 

NNAL-0-glucuronide 

pmol/mg Creatinine 


>3 

Particle 

Nicotine 

Nicotine-lV-glucuronide 

nmol/mg Creatinine 

<3 

>3 

Particle 

Nicotine 

Cotinine-N-glucuronide 

nmol/mg Creatinine 

<3 

>3 

Particle 

Nicotine 

Carbon monoxide 

ppm 

<3 


Gas 

Carbon Monoxide 

Source: Table 14.1.3-2. 


Acetonitrile in exhalate was not modeled due to severe convergence problems with no 
resolution. Based on results in the time effect modeling, only Week 1 data were used for 
analyses. Variables of possible effect on biomarkers of exposure as identified in Table 
11.3-4 were the main focus of analyses in exposure-response modeling. Levels of 
categorical variables were either removed or combined if no or few responses were 
observed. The following nonlinear regression model (Gompertz, asymmetric sigmoid 
shape [Ref. 6]) was considered: p = d + a (exp(-exp(bo + bjX] + b 2 xi +... + b 24 X 24 ))). Due 
to convergence problems ‘d’ was set to 0 and ‘a’ was set to the maximum observed data 
point. Xi represents self-exposure and X 2 - x 24 represent variables collected on the CRT, 
Questionnaire, and Weekly Survey. 
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Table 11.3-4 Variables Considered in Exposure-Response Modeling 


Variable 

Source 

Self -exposure 

Questionnaire/Survey 

Age (years) 

CRF 

Alcohol Use 

Questionnaire 

Body Mass Index (kg/m 2 ) 

CRF 

Diastolic Blood Pressure (mmHg) 

CRF 

Exercise 

Questionnaire 

Use of Air Filtration Device 

Questionnaire 

Type of Heating System At Home 

Questionnaire 

Exposure to Chemicals and/or Engine Exhaust at the Job 

Questionnaire 

Job Status 

Questiomiaire 

Marital Status 

Questionnaire 

NAT2 Phenotyping 

Labs 

Exposure to Cigarette Smoke From Visitors to Subject's Home 

Questionnaire/Survey 

Exposure to Cigarette Smoke in Places (Bar, Restaurant, etc.) 

Questionnaire/Survey 

Pulse (bpm) 

CRF 

Servings High in Fat (per week) 

Questiomiaire 

Gender 

CRF 

Exposure to Cigarette Smoke From Spouse at Home 

Questionnaire/Survey 

Systolic Blood Pressure (mmHg) 

CRF 

Triglycerides (mmol/L) 

Labs 

Exposure to Cigarette Smoke in Vehicles 

Questionnaire/S urvey 

Use of Vitamins 

CRF 

Exposure to Cigarette Smoke at the Work Place 

Questionnaire/Survey 

CYP1A2 Phenotyping 

Labs 

Source: Table 14.1.3-1. 


The variable self-exposure was forced into the model building process. The nonlinear 
model was linearized for input into the multiple linear regression procedure to obtain 
initial estimates for each parameter. The nonlinear modeling procedure used to refine the 
full model was as follows: 

1. Remove all variables with a Wald (Ref. 7) p-value >0.5. 

2. Test the reduced model to the full model using the quasi-likelihood 
ratio test (Ref. 8). 

3. Remove variables if the quasi-likelihood p-value >0,15. 
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4. If the quasi-likelihood p-value < 0.15, put back variables in the 
model in the order of most significant to least significant based on 
the Wald p-value until the quasi-likelihood p-value > 0.15. 

5. Repeat Steps 1 to 4 for Wald p-values of 0.2 and 0.15. 

6. For all remaining variables, add two-way interaction terms with 
self-exposure in the model with starting values set to 0. 

7. Test the additive model to the model with interaction terms using a 
quasi-lilcelihood ratio test. 

8. Repeat Steps 2 to 4. 

9. Randomly select at most 50 combinations of parameter estimates 
using ±2 or ±1 standard errors of the parameter and check if all 
models converge to the same location. 

10. Obtain quasi-likelihood p-values for all the remaining terms in the 
model. 

11. Remove all the remaining terms with p-values >0.15 in the order 
of least significant to most significant until all quasi-likelihood 
p-values of the remaining terms <0.15. 

During the entire modeling process, initial estimates for a given model were derived from 
the preceding model. In case of convergence problems, different initial estimates were 
used ranging anywhere between ± 6 standard errors of the parameter estimates. In some 
rare cases, more parameters were removed than required by the procedure above to obtain 
convergence. 

Exposure Response Modeling for Biomarkers of Effect 

Exposure-response relationships were evaluated to characterize the relationship between 
biomarkers of effect (LDL-cholesterol, fibrinogen, C-reactive protein, 
1 l-dehydrothromboxane-B 2 , and 8-epi-PGF 2( x) and the main biomarker of exposure (sum 
of nicotine and nicotine metabolites). HDL-cholesterol was not modeled as this 
biomarker exhibits an inverse trend (i.e., decreases with increasing exposure) compared 
to all other biomarkers. Malondialdehyde in plasma and urine were not modeled since 
these biomarkers will not be examined in the TES. Only Week 1 data were used in the 
analyses. 

Variables of known possible relationship to biomarkers of effect such as gender, age, and 
body mass index were forced into the model. The following nonlinear regression model 
was considered: p = a (exp(-exp(bo + bjXj + b 2 x 2 + b 3 x 3 + b 4 X 4 ))) with ‘a’ set to the 
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maximum observed data point. The nonlinear model was linearized for input into the 
multiple linear regression procedure to obtain initial estimates for each parameter. 
Quasi-likelihood p-values were obtained for each model term. No model refinement was 
attempted. 

Environmental Tobacco Smoke (ETS) Evaluation 

Levels of nicotine metabolites (both individually and combined) and 4-ABP-Hb adducts 
were compared between non-smokers exposed to ETS from either spouse at home and/or 
other individuals at home and/or work and/or vehicles and/or places to non-smokers not 
exposed using the Wilcoxon rank-sum test. The ETS exposure calculation was based on 
3-day as well as 3-month exposure. Comparison between non-smokers exposed and non- 
smokers not exposed was done for every single source of exposure, as well as a 
combination of sources of exposures such as at-home exposure (ETS from at least spouse 
or other individuals at home) and outside-home exposure (ETS from at least work, 
vehicles, or places). Comparisons were also made between non-smokers exposed and not 
exposed to ETS regardless of source of exposure. 

In addition, correlation analysis was performed between non-weighted duration and 
weighted duration (intensity of exposure to ETS: light, moderate, or heavy was used as 
the weighting factor for work, vehicles, and places while the number of cigarettes 
smoked was used as the weighting factor for spouse or other individuals at home) and 
levels of nicotine metabolites and 4-ABP-Hb adducts. 

Laboratory Comparison 

A random subset of subjects’ blood and/or urine samples were collected for 
determination of hemoglobin adducts, nicotine and nicotine metabolites, and NNK 
metabolites by both Covance and INBIFO. The model below was used to analyze the 
difference bet ween biomarker values measured by the different laboratories. 

Biomarker - Subject + Week + Subject*Week + Laboratory + Random Error. 

Where: 

Biomarker 
Subject 
Week 

Subject*Week 
Laboratory 
Random Error 

Draft 1: 24 July 2002 


Biomarker 

Random subject effect 

Weeks when the biomarker was collected 

Random subject by week effect 

Covance or INBIFO 

Within-subject error 

Page 76 of 15132 


PM3006436922 

Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 _ 

All values below the limit of quantification were removed from this analysis. 

All statistical analyses were performed using SAS® version 8.2. Statistical significance 
was declared at 0.05 significance level. 

11.4 Questionnaire/Survey/Biomarker Results and Discussion 
11.4.1 General 

Scatter plots. Figures 11.4.1-1 and 11.4.1-2, show the relationship between the Sum of 
Nicotine and Nicotine metabolites and biomarker of exposure NNAL plus NNAL- 
glucuronide and between the sum of nicotine and nicotine metabolites and biomarker of 
effect 11-dehydrothromboxane-B 2 , respectively, for Week 1 data. The plots show that as 
the sum of nicotine and nicotine metabolites increased, the levels of NNAL plus NNAL- 
glucuronide tended to increase. However, the relationship between the Sum of Nicotine 
and Nicotine metabolites and 1 l-dehydrothromboxane-B 2 seemed to be weaker. Similar 
trends were observed between the sum of nicotine and nicotine metabolites and most 
biomarkers of exposure and biomarkers of effect across all weeks. 
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34-Hour Urine Biomarker of Exposure: Sum of Nicotine and Nicotine metabolites (nmol/mg Creatinine) 

i=FEMALE/SMOKERS; 2=FEMALE/NON-SMOKERS; 3-MALE/SMOK.ERS; 4=MALE/NON-SMOKERS 

Source: Figure 14.11.5-9 

! 

Figure 11.4.1-1 Scatter Plot of Sum of Nicotine and Nicotine Metabolites versus 
NNAL plus NNAL-glucuronide 
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24-Hour Urine Biomarker of Exposure: Sum of Nicotine and Nicotine metabolites (nmol/mg Creatinine) 

l=FEMALE/SMOKERS; 2-FEMALE/NON-SMOKERS; 3=MALE/SMOKERS; 4=MALE/NON-SMOKERS 

Source: Figure 14.11.5-21 

Figure 11.4.1-2 Scatter Plot of Sum of Nicotine and Nicotine Metabolites versus 
ll-Dehydrotliromboxane-B 2 

Boxplots, as depicted in Figures 11.4.1-3 and 11.4.1-4, show the relationship between the 
average number of cigarettes smoked per day and biomarker of exposure NNAL plus 
NNAL-gluc and between the average number of cigarettes smoked per day and 
biomarker of effect 8 ~epi-PGF 2 a , respectively, for Week 1 data. The plots show that as 
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the average number of cigarettes smoked per day increased, the levels of NNAL plus 
NNAL-gluc tended to increase. Similar but weaker relationships were seen between the 
average number of cigarettes smoked per day and 8 -epi-PGF 2 a. Similar trends were 
observed with most biomarkers of exposure and biomarkers of effect. 


Lower end upper border! of the box era tii« ESth and ?5tb percentile* respectively 
Lower ond upper whisker* of the box we themin «mH max value* within L5 time* the quartlla ran*# respectively 

Plus nigne are mean value n 
Middle bare ore median values 

Outlying points are defined as those points < 25lh -1.6(76th - 25lh) or > 76th +1.5{75th - 25th) 



Source: Figure 14.11.9.3-10 


Figure 11.4.1-3 Boxplot of Number of Cigarettes Smoked per Day versus NNAL 
plus NNAL-glucuronide 
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Lover and upper borders of the box ere the 25th and 75th percentiles respectively 
Lover and upper whisk ere of the box are the min and mex value b within t.B times the quartile range respectively 
Plus signs are mean values 
Middle bars are median values 

Outlying points are defined ag Lhoge points < 25th -1.5(75ih — 25th) or > 75Lh + 1.5(75Lh - 55th) 
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Figure 11.4.1-4 Boxplot of Number of Cigarettes Smoked per Day versus 
8-Epi-PGF 2 „ 


Scatter plots, depicted in Figures 11.4.1-5 and 11.4.1-6, show the relationship between 
the measured values by Covance and INBIFO for the 4-ABP-Hb adduct and the sum of 
nicotine and nicotine metabolites. The 4-ABP-Hb adduct measured values show a 
random scattering around the 45-degree line indicating no difference between values 
derived by Covance and values derived by INBIFO. This pattern was also observed for 
nicotine-jV-glucuronide. However, most of the measured values for the sum of nicotine 
and nicotine metabolites fell above the 45-degree line indicating a difference 
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between values derived by Covance and values derived by INBIFO. This pattern was also 
observed for nicotine, cotinine, rra«s-3-hydroxycotinine, tnms-3-hydroxycotinine-(?- 
glucuronide, NNAL plus NNAL-gluc, NNAL, NNAL-O-glucuronide, and cotinine-A- 
glucuronide. 

Plasma Blood Binraarlter of Exposure: 

4-Aimnobiphenyl-Hb adduct (pg/g hemoglobin) 

Diagonal line is y=x. 

BI/} values were removed from this analysis. 



l=Week 1; 6=Week 6 

Source: Figure 14.1.4.1-1 

Figure 11.4.1-5 Scatter Plot of Measured Values by Covance and INBIFO for 
4-ABP-Hb Adduct 
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24-Hour Urine Biomarker of Exposure: 

Sum of Nicotine and Nicotine metabolites {nmol/mg Creatinine) 


Diagonal line is y=it. 

BLQ ralnea were removed from this analysis, 



Source: Figure 14.1.4.1-2 


1NBIF0 

l=Wcck 1; 2=-Week2; 3= Week 3 


Figure 11.4.1-6 Scatter Plot of Measured Values by Covance and INBIFO for Sum 
of Nicotine and Nicotine Metabolites 


11.4.2 Nonparametric Analysis 


Overall comparisons between smokers and non-smokers using the Wilcoxon rank-sum 
test showed a significant difference in all the selected biomarkers of exposure. 
Biomarkers of effect malondialdehyde in blood, HDL-cholesterol, fibrinogen, 
1 l-dehydrothromboxanc-B?, and 8-epi-PGF 2oE showed a similar significance. All the 
biomarkers, with the exception of HDL-cholesterol, had higher levels in non-smokers 
than smokers. The statistical significance seemed to be consistent from week to week as 


shown in Table 11.4.2-1 below. 
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Table 11.4.2-1 Summary of P-Values for Biomarkers with Selected Units of 
Interest Overall 



Week 1 

Week 2 

Week 3 

Week 6 

Biomarker 

P-value a 

P-value a 

P-value a 

P-value a 

Plasma Blood Biomarkers of Exposure 





Acetonitrile (ng/mL) 

<.0001 

0.0002 

<0001 

0.0004 

Carboxyhemoglobin (% saturation) 

<.0001 

<.0001 

<0001 

<.0001 

3-ABP-Hb adduct (pgJg hemoglobin) 

<.0001 

NA 

NA 

<0001 

4-ABP-Hb adduct (pg/g hemoglobin) 

<.0001 

NA 

NA 

<0001 

24-Hour Urine Biomarkers of Exposure 

Sum of Nicotine and Nicotine metabolites 

<.0001 

<0001 

<0001 

NA 

(mnol/mg Creatinine) 

Nicotine (nmol/mg Creatinine) 

<0001 

<0001 

<0001 

NA 

Cotinine (nmol/mg Creatinine) 

<.0001 

<0001 

<.0001 

NA 

7ra«s-3-hydroxycotinine (nmol/mg Creatinine) 

<.0001 

<0001 

<0001 

NA 

7ron.t-3-hydroxycotinine-0-glucuronide 

<.0001 

<0001 

<.0001 

NA 

(nmol/mg Creatinine) 

NNAL plus NNAL-gluc (pmol/mg Creatinine) 

<.0001 

NA 

<.0001 

NA 

NNAL (pmol/mg Creatinine) 

<.0001 

NA 

<.0001 

NA 

NNAL-0-glucuronide (pmol/mg Creatinine) 

<.0001 

NA 

<0001 

NA 

Nicotine-7v-glucuronide (nmol/mg Creatinine) 

<.0001 

<0001 

<.0001 

NA 

Cotinine-iV-glucuronide (nmol/mg Creatinine) 

<.0001 

<0001 

<0001 

NA 

Exhalate Biomarkers of Exposure 

Acetonitrile (nL/L @20°C and 1 atm) 

0.0020 

NA 

0.0003 

<.0001 

Carbon monoxide (ppm) 

<.0001 

<0001 

<0001 

<.0001 

Plasma Blood Biomarkers of Effect 

HDL-cholesterol (mg/dL) 

0.0079 

NA 

0.0028 

0.0004 

LDL-cholesterol (mg/dL) 

0.0848 

NA 

0.1324 

0.3890 

Fibrinogen (mg/dL) 

0.0005 

NA 

0.0062 

0.0171 

C-reactive protein (mg/dL) 

0.0793 

NA 

0.0550 

0.0642 

Malondialdehyde (jimol/L) 

0.0211 

NA 

0.0029 

0.0003 

24-Hour Urine Biomarkers of Effect 

1 l-Dehydrothromboxane-B 2 (pg/mg Creatinine) 

0.0001 

0.0007 

0.0003 

NA 

8 -Epi-PGF 2a (pg/mg Creatinine) 

<.0001 

<0001 

<0001 

NA 

Malondialdehyde (pmol/mg Creatinine) 

0.4052 

0.7000 

0.2258 

NA 

Source: Table 14.7-3. 
a P-value from Wilcoxon rank-sum test. 


Results from analyzing the difference in biomarker levels between smokers and 
non-smokers collected during leisure visits and non-leisure visits are shown below in 
Tables 11.4.2-2 and 11.4.2-3, respectively. In both cases, there was a significant 
difference between smokers and non-smokers in all the biomarkers of exposure. 
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Consistent results were observed for 11-dehydrothromboxane-B 2 and 8 -epi-PGF 2 K . 
Statistical significance for the difference between smokers and non-smokers in the 
remaining biomarkers of effect seemed to be higher during non-leisure visits than leisure 
visits. This is most likely attributed to small sample sizes observed at Weeks 1 and 3 for 
leisure visits (Table 14.7-4), which decreased the power to detect differences. 

Table 11.4.2-2 Summary of P-Values for Biomarkers with Selected Units of 
Interest For Leisure Visits 



Week 1 

Week 2 

Week 3 

Week 6 

Biomarker 

P-value® 

P-value ft 

P-value 3 

P-value a 

• • 

Plasma Blood Biomarkers of Exposure 




-i 

Acetonitrile (ng/mL) 

0.0395 

<0001 

0.0214 

0.0368 

Carboxyhemoglobin (% saturation) 

<.0001 

<0001 

<.0001 

<0001 

3-ABP-Hb adduct (pg/g hemoglobin) 

<.0001 

NA 

NA 

<0001 

4-ABP-Hb adduct (pg/g hemoglobin) 

<.0001 

NA 

NA 

<0001 

24-Hour Urine Biomarkers of Exposure 

Sum of Nicotine and Nicotine metabolites 

<.0001 

<0001 

<0001 

NA 

(nmol/mg Creatinine) 

Nicotine (nmol/mg Creatinine) 

<.0001 

<0001 

<0001 

NA 

Cotinine (nmol/mg Creatinine) 

<.0001 

<0001 

<0001 

NA 

Thms-3-hydroxycotinine (nmol/mg Creatinine) 

<0001 

<0001 

<0001 

NA 

Tra«x-3-hydroxycotinine-0-glucuronide 

<0001 

<.0001 

<0001 

NA 

(nmol/mg Creatinine) 

NNAL plus NNAL-gluc (pmol/mg Creatinine) 

<.0001 

NA 

<0001 

NA 

NNAL (pmol/mg Creatinine) 

<0001 

NA 

<0001 

NA 

NNAL-O-glucuronide (pmol/mg Creatinine) 

<.0001 

NA 

<0001 

NA 

Nicotine-.iV-glucuronide (nmol/mg Creatinine) 

<0001 

<.0001 

<.0001 

NA 

Cotinine-.’V-glucuronide (nmol/mg Creatinine) 

<000 1 

<0001 

<0001 

NA 

Exhalate Biomarkers of Exposure 





Acetonitrile (nL/L @20°C and 1 atm) 

0.0056 

NA 

0.0291 

0.0368 

Carbon monoxide (ppm) 

<0001 

<0001 

<.0001 

<0001 

Plasma Blood Biomarkers of Effect 

. 



. 3 

HDL-cholesteroI (mg/dL) 

0.0642 

NA 

0.3176 

0.0692 

LDL-cholesterol (mg/dL) 

0.3825 

NA 

0.5461 

0.1088 

Fibrinogen (mg/dL) 

0.5887 

NA 

0.2962 

0.0565 

C-reactive protein (mg/dL) 

0.7552 

NA 

0.1254 

0.0731 

Malondialdehyde (prnol/L) 

0 4782 

NA 

0.0288 

0.0012 

24-Hour Urine Biomarkers of Effect 

11 -Dehydrothromboxane-B 2 (pg/mg Creatinine) 

0.0235 

0.0007 

0.0114 

NA 

8 -Epi-PGF 2 a (pg/mg Creatinine) 

0.0119 

<0001 

0.0004 

NA 

Malondialdehyde (pmol/mg Creatinine) 

0.9248 

0.4802 

0.2938 

NA 

Source: Table 14.7-7 

3 P-value from Wilcoxon rank-sum test. 
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Table 11.4.2-3 Summary of P-Values for Biomarkers with Selected Units of 
Interest for Non-Leisure Visits 



Week 1 

Week 2 

Week 3 

Week 6 

Biomarker 

P-value a 

P-value a 

P-value a 

P-value” 

Plasma Blood Biomarkers of Exposure 





Acetonitrile (ng/mL) 

<.0001 

NA 

<0001 

0.0050 

Carboxyhemoglobin (% saturation) 

<.0001 

NA 

<.0001 

<.0001 

3-ABP-Hb adduct (pg/g hemoglobin) 

<0001 

NA 

NA 

<0001 

4-ABP-Hb adduct (pg/g hemoglobin) 

<.0001 

NA 

NA 

<0001 

24-Hour Urine Biomarkers of Exposure 


. .. 



Sum of Nicotine and Nicotine metabolites 

<0001 

NA 

<0001 

NA 

(nmol/mg Creatinine) 





Nicotine (nmol/mg Creatinine) 

<0001 

NA 

<0001 

NA 

Cotinine (mnol/mg Creatinine) 

<.0001 

NA 

<0001 

NA 

7ra«s-3-hydroxycotinine (nmol/mg Creatinine) 

<.0001 

NA 

<.0001 

NA 

rra/?5-3-hydroxycotinine-0-glucuronide 

<0001 

NA 

<.0001 

NA 

(nmol/mg Creatinine) 





NNAL plus NNAL-glue (pmol/mg Creatinine) 

<0001 

NA 

<0001 

NA 

NNAL (pmol/mg Creatinine) 

<0001 

NA 

<0001 

NA 

NNAL-O-glucuronide (pmol/mg Creatinine) 

<0001 

NA 

<0001 

NA 

Nicotine-A-glucuronide (nmol/mg Creatinine) 

<0001 

NA 

<.0001 

NA 

Cotinine-A'-glucuronide (nmol/mg Creatinine) 

<.0001 

NA 

<0001 

NA 

Exhalate Biomarkers of Exposure 





Acetonitrile (nL/L @20 °C and 1 atm) 

0.053 1 

NA 

0.0043 

0.0001 

Carbon monoxide (ppm) 

<0001 

NA 

<0001 

<.0001 

Plasma Blood Biomarkers of Effect 


..—. eaSfft.'- 



HDL-cholesterol (mg/dL) 

0.0763 

NA 

0.0040 

0.0013 

LDL-cholesterol (mg/dL) 

0.0177 

NA 

0.0314 

0.5870 

Fibrinogen (mg/dL) 

0.0003 

NA 

0.0100 

0.1055 

C-reactive protein (mg/dL) 

0.0526 

NA 

0.1996 

0.4271 

Malondialdehyde (pmol/L) 

0.0362 

NA 

0.0303 

0.1207 

24-Hour Urine Biomarkers of Effect 





1 l-Dehydrothromboxane-B 2 (pg/mg Creatinine) 

0.0039 

NA 

0.0101 

NA 

8 -Epi-PGF 2u (pg/mg Creatinine) 

<0001 

NA 

<0001 

NA 

Malondialdehyde (pmol/mg Creatinine) 

0.2694 

NA 

0.0412 

NA 

Source: Table 14.7-10. 





0 P-value from Wilcoxon rank-sum test. 








Carbon monoxide, carboxyhemoglobin, and acetonitrile in exhalate were chosen to 
compare whether time of day affected the biomarker values in smokers and non-smokers 
by gender and overall. As seen in Table 11.4.2-4, there did not appear to be any 
difference in AM and PM collections. 
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Table 11.4.2-4 Statistical Comparison Between AM and PM for Smokers and 
Non-Smokers of Selected Biomarkers of Exposure 


Biomarker 

Timepoint 

Smokers 

P-value a 

Non-Smokers 

P-value a 

Carboxyhemoglobin (% saturation) 

Week 1 

0.9585 

0.9400 


Week 2 

0.5875 

0.8503 


Week 3 

0.4974 

0.1438 


Week 6 

0.3387 

0.0194 

Acetonitrile (nL/L @20 °C and 1 atm) 

Week i 

U.482y 

0.2386 


Week 3 

0.5092 

0.2539 


Week 6 

0.9405 

0.7068 

Carbon monoxide (ppm) 

Week 1 

0.7948 

0.8086 


Week 2 

0.2590 

0.6897 


Week 3 

0.1767 

0.6935 


Week 6 

0.3658 

0.5789 

Source: Table 14.2,1-4. 
a P-value from Wilcoxon rank-sum test. 





11.4.3 Intra-Subject and Inter-Subject Variability and Time Effect 

Sixteen biomarkers of exposure and 8 biomarkers of effect were the focus of intra-subject 
and inter-subject variability analysis. The complete list of biomarkers can be found in 
Table 14.1.1-1. For each biomarker, the best covariance structure among compound 
symmetry, compound symmetry by smoking status, heterogeneous compound symmetry, 
and heterogeneous compound symmetry by smoking status was chosen based on 
Akaike’s criterion (Ref. 4). Sixteen selected covariance structures were all by smoking 
status, an indication to a different variability between smokers and non-smokers data. In 
case of a convergence problem, a simpler covariance structure or a change of biomarker 
units occurred. Only 4-ABP-Hb adduct, acetonitrile in exhalate, and malondialdehyde in 
blood showed evidence of significant 2-way or 3-way interactions between gender, 
smoking status, and week. Additive models seemed adequate for all the other biomarkers. 
As seen in Tables 14.1.1-5, 14.1.1-6, and 14,1.1-7, all the selected biomarkers of 
exposure and biomarkers of effect malondialdehyde in blood, HDL-cholesterol, 
fibrinogen, 1 l-dehydrothromboxane-B 2 , and 8 -epi-PGF 2 « showed a significant difference 
between smokers’ and non-smokers’ biomarker levels. All the findings seemed consistent 
with the nonparametric results. 
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To investigate the intra-subject and inter-subject variability, a compound symmetry by 
smoking status covariance structure was assumed. The covariance estimates were then 
used to derive the between- and the within-subject variability for smokers and non- 
smokers. Table 14.1.1-8 shows the between- and the within-subject variability as well as 
the %CV. The %CV indicated a high between-subject variability and a high 
within-subject variability for most biomarkers of exposure. However, the inter-assay 
%CV determined by the analytical groups shown on Table 11.4.3-1 below seemed to be 
low. This indicated that some variability was not accounted for. For biomarkers with 
values near the limit of quantification, the %CV from the statistical methods was quite 
high (this is true for nicotine and nicotine metabolites in non-smokers). 

Table 11.4.3-1 Inter-assay Variability 


Biomarker 

Inter-assay %CV 

Acetonitrite in blood 

16.2 

Carboxyhemoglobin 

4.7 

3-ABP-Hb adduct 

18.9 

4-ABP-Hb adduct 

18.3 

Nicotine 

14.5 

Cotinine 

10.9 

T rans-3 -hydroxyco tinine 

10.1 

NNK metabolites 

41.2 

Acetonitrile in exhalate 

20.8 

HDL-cholesterol 

4.5 

Fibrinogen 

5.4 

C-reactive protein 

4.8 

Malondialdehyde in blood 

8.2 

1 l-Dehydrothromboxane-B 2 

25.2 

8 -Epi-PGF 2a 

12.8 

Malondialdehyde in urine 

10.2 

Source: Analytical laboratories 


A simultaneous test of time effect testing between the full model and the reduced model 
containing Group, Gender, and Group by Gender Interaction using a likelihood ratio test 
indicated that most of the biomarkers showed no time effect (see Table 14.1.2-1). This 
indicated that a single sample collection on each subject for the TES will be sufficient. 
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11.4.4 Exposure Response Modeling for Biomarkers of Exposure 

The self-exposure variable showed a significant effect on most biomarkers of exposure 
(see Tables 14.1.3-3 and 14.1.3-4). External exposures such as exposure to cigarette 
smoke from spouse, exposure to cigarette smoke from others, exposure to cigarette 
smoke in vehicles, exposure to cigarette smoke at the workplace, and exposure to 
cigarette smoke in other places seemed to explain some variations in some biomarkers of 
exposure. CYP1A2 also seemed to be a good predictor for many biomarkers of exposure. 
The relation between any given variable in the model and the corresponding expected 
biomarker of exposure is defined in terms of exp(parameter estimate). That is, for every 
unit increase in any given variable in the model, the mean standardized by the maximum 
is raised to the exponent of the parameter estimate assuming that all other variables in the 
model are constant. The final models seemed to vary depending on half-life assumed in 
the calculation of self-exposure. 

11.4.5 Exposure Response Modeling for Biomarkers of Effect 

The nonlinear modeling of the relationship between the sum of nicotine and nicotine 
metabolites and biomarkers of effect was performed after controlling for gender, body 
mass index, and age. The results show that the sum of nicotine and nicotine metabolites 
explained some variations in 1 l-dehydrothromboxane-Bi and 8 -epi-PGF 2 a- 

11.4.6 ETS Evaluation 

As seen in Table 11.4.6-1 below, the nonparametric evaluation of non-smokers exposed 
and non-smokers not exposed to ETS showed a statistically significant difference for the 
sum of nicotine and nicotine metabolites, fra 7 z.s- 3 -hydroxycotinme, trans- 3- 
hydroxycotinine-O-glucuronide, nicotine-iV-glucuronide, and cotinine-jV-glucuronide at 
all sample collection times. The 4-ABP-Hb adduct showed a significant difference only 
on Week 1, while nicotine and cotinine showed a significant difference only on Week 2 , 

Evaluation of ETS was also done for every single source of exposure as well as a 
combination of sources of exposure. The statistical significance seemed to vary by source 
of exposure, biomarker of exposure, and week (see Tables 14,1.4.2-3 and 14.1.4.2-4). 
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Correlation analyses between biomarkers of exposures and duration of exposure 
calculated within the past 3 days prior to sample collection or 3 months prior'to 
Enrollment did not show any evidence to strong relationships between biomarkers of 
exposure and either weighted or non-weighted duration (see Tables 14.1.4.2-5 and 
14.1.2.4-6). 


Table 11.4.6-1 Statistical Comparison Between Non-Smokers Exposed and Non- 
Smokers Not Exposed to Environmental Tobacco Smoke 


Biomarker 

Timepoint 

P-value a 

4-ABP-Hb adduct (pg/g hemoglobin) 

Enrollment 

0.0627 

& 

& 

Week 1 

0.0032 

i 

Week 6 

0.5974 

Sum of Nicotine and Nicotine metabolites (nmol/mg C, 

•eatimne) Enrollment 

0.0021 


Week 1 

0.0040 


Week 2 

<.0001 


Week 3 

0.0057 

Nicotine (nmol/mg Creatinine) 

Enrollment 

0.3843 


Week 1 

0.4031 


Week 2 

0.0064 


Week 3 

0.9172 

Cotinine (nmol/mg Creatinine) 

Enrollment 

0.3676 


Week 1 

0.4254 


Week 2 

0.0008 


Week 3 

0.1767 

rraws-3-hydroxycotinine (nmol/mg Creatinine) 

Enrollment 

0.0004 


Week 1 

0.0073 

■ sy 

Week 2 

<.0001 


Week 3 

0.0031 

rra«s-3-hydroxycotinine-0-glucuronidc (nmol/mg Creatinine) Enrollment 

<.0001 


Week 1 

0.0284 

t 

Week 2 

0.0061 


Week 3 

<0001 

Nicotine-/V-glucuronidc (nmol/mg Creatinine) 

Enrollment 

0.0021 


Week 1 

0.0158 


Week 2 

0.0001 


Week 3 

0.0002 

Cotinine-TV-glucuronide (nmol/mg Creatinine) 

Enrollment 

<0001 


Week 1 

0.0012 


Week 2 

<0001 


Week 3 

<.0001 

Source: Table 14.1.4.2-1 and Table 14.1.4,2-2, 
NOTE: Week 1 biomarker data used for Enrollment. 
a P-value from Wilcoxon rank-sum test. 
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11.4.7 Laboratory Comparisons 

The results from comparing the paired difference between samples measured by Covance 
and samples measured by INBIFO are presented in Table 11.4.7-1. All the selected 
biomarkers for analyses by the 2 laboratories showed a significant difference between the 
values with the exception of 4-ABP-Hb adduct and nicotine-A-glucuronidc. In all other 
biomarkers, Covance values were statistically higher than those measured by INBIFO. 

Table 11.4.7-1 Analyses of Selected Biomarkers Measured by INBIFO and 
Covance Laboratories 


Biomarker 

Unit 

P-value a 

4-ABP-Hb adduct 

pg/g hemoglobin 

0.1552 

Sum of Nicotine and Nicotine metabolites 

nmol/mg Creatinine 

<0.0001 

Nicotine 

nmol/mg Creatinine 

<0.0001 

Cotinine 

nmol/mg Creatinine 

0.0002 

7>am--3-hydroxycotinine 

nniol/mg Creatinine 

0.0015 

Thms-S-hydroxycotinine-O-glucuronide 

nmol/mg Creatinine 

<0.0001 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

0.0079 

NNAL 

pmol/mg Creatinine 

0.0009 

NNAL-O-glucuronide 

pmol/mg Creatinine 

0.0126 

Nicotine-iV-glucuronide 

nmol/mg Creatinine 

0.5793 

Cotinine-iV-glucuronide 

nmol/mg Creatinine 

<0.0001 

Source: Table 14.1.4.1-1 

a P-value derived from statistical analysis using Mixed procedure in SAS® after 
controlling for week differences. 



11.4.8 Discussion 


Cautjon should be taken since the sample size selected for this study was not based on a 
power calculation. In addition, statistical significance was declared at 0.05 level with no 
adjustments for multiple comparisons. Caution should also be used due to the imbalance 
in numbers that existed in some comparisons. In most cases in the ETS evaluation by 
source of exposure, the number of non-smokers not exposed was tremendously higher 
than the number of non-smokers exposed. 
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11.5 Questionnaire/Survey/Biomarker Conclusions 

Parametric as well as nonparametric analyses showed a significant difference in all the 
selected biomarkers of exposure between smokers and non-smokers by week and overall. 
Biomarkers of effect malondialdehyde in blood, HDL-cholesterol, fibrinogen, 
1 l-dehydrothromboxane-B 2 , and 8 -epi-PGF 2 « showed a similar significance, with HDL- 
cholesterol being the only biomarker with significantly larger values in non-smokers. 

A single sample collection on each subject would be sufficient to meet the objective of 
the TES since most of the biomarkers showed no time effect. 

A high between-subject variability and within-subject variability were observed for most 
biomarkers of exposure. Analytical %CV showed a low inter-assay variability. 

Exposure-response modeling for biomarkers of exposure indicated a significant effect of 
self-exposure on most biomarkers. 

In general, statistical significance for the difference between smokers and non-smokers 
seemed to be similar regardless of leisure or non-leisure visits. 

Evaluation of non-smokers exposed and non-smokers not exposed to ETS showed 
statistically significant differences for the sum of nicotine and nicotine metabolites, trans- 
3-hydroxycotinine, /ra«s-3-hydroxycotinine-0-glucuronide, nicotine-JV-glucuronide, and 
cotinine-iV-glucuronide at all sample collection times. The 4-ABP-Hb adduct, nicotine, 
and cotinine showed a significant difference only in 1 of the visits. 

All the selected biomarkers for analyses by the 2 laboratories showed a significant 
difference between the values with the exception of 4-ABP-Hb adduct and nicotine-iV- 
glucuronide. 
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12. SAFETY EVALUATIONS 

12.1 Intercurrent Illnesses/Concomitant Medications 

Intercurrent illnesses and concomitant medications were tracked to determine if changes 
in biomarkers could be due to some underlying disease or medications being consumed 
by the subjects. 

12.1.1 Summary of Intercurrent Illnesses 

The most commonly reported types of intercurrent illnesses are presented in Table 
12.1.1-1. A complete listing of intercurrent illnesses by subject is presented in Listing 
16.5-35. 

Table 12.1.1-1 Summary of Most Frequently Reported Intercurrent Illnesses 


Intercurrent Illness 

No. of Subjects Reporting 

URI 

13 

Nasal Congestion 

5 

Headache 

5 

(one subject had 2 separate reports) 

Chest Congestion 

3 

Sore Throat 

3 

Allergies 

2 

Migraine 

2 

Source: All subjects as presented in Listing 16.5-35 


Other intercurrent illnesses were grouped into categories as follows. 

‘ • General Dental: “abscessed tooth,” “toothache/extraction,” 
“chipped tooth,” and “root canal” were reported by 1 subject each. 

• General Body: “back pain,” “body aches,” “muscle aches,” 
“shoulder/arm soreness,” “bruising” (right and left antecubital and 
elbow), “forearm swelling — left,” and “stiff neck” were reported 
by 1 subject each. 

• General Digestive: “diarrhea,” “emesis,” “nausea,” 

“gastroenteritis,” “indigestion,” and “stomach queasiness” were 
reported by 1 subject each. 
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• Accidental Injury: “motor vehicle accident,” “broken finger,” 
“laceration” (both scalp and finger), “OS injury,” and “wrist strain 
left” were reported by 1 subject each. 

• Cold Signs/Symptoms: “cold sore to left nares,” “conjunctivitis,” 
“rhinorrhea,” “sinus infection,” “sinus pressure,” “viral 
bronchitis,” and “viral illness” were reported by 1 subject each. 

• General Skin: “rash” and “sunburn” were reported by 1 subject 
each. 

• General Nervous System: “light headed” was reported by 1 
subject. 

None of the intercurrent illnesses were believed to have contributed to any changes seen 
in the biomarkers. 

12.1.2 Summary of Concomitant Medications 

A total of 112 subjects used a concomitant medication during the study. The most 
frequently reported indications for the medications being used were health/supplement, 
headache, sinus congestion/nasal congestion/allergies, and birth control. As there were no 
restrictions on concomitant medication use, there were several subjects who were taking 
prescription medications and over-the-counter preparations that continued throughout the 
study period. A list of the medications used, the dose, route, frequency, and start/stop 
dates (as appropriate) is presented in Listing 16.5-38. 

12.2 Other Safety Evaluations 

12.2.1 Evaluation of Screening 12-Lead ECGs 

Overall, there were 31 Screening ECGs that were considered abnormal, but deemed not 
clinically significant. Within those 31 abnormal ECGs, the breakdown of occurrence was: 
7 female smokers, 4 female non-smokers, 13 male smokers, and 7 male non-smokers. 

A listing of the 12-lead ECGs by subject is presented in Listing 16.5-17. Because the 
ECGs were only used for exclusionary purposes only, no further analysis was performed 
with the data. 
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12.2.2 Evaluation of Screening Lung Function Tests 

All of the subjects included in the study met the criteria for lung function tests (i.e., ail 
subjects had values of > 75% for FVC and FEVj). However, some subjects had values 
that met the criteria, but were borderline. For example. Subject Number 063, a male 
smoker, had values of FVC = 75% and FEVi = 76%. 

Generally, the values for the non-smokers were higher than those for the smokers, overall 
and within gender. The list of by subject values is included in Listing 16.5-18. 

12.2.3 Evaluation of Enrollment Physical Examinations 

No significant findings were noted at the Enrollment physical examinations. Any findings 
that were noted are listed by subject in Listing 16.5-36. 

12.2.4 Laboratory Evaluations 

NOTE: The evaluations in the following laboratory evaluation sections do not include 
the laboratory analytes that were part of the biomarker analysis (i.e., HDL-cholesterol, 
LDL-choleslerol, fibrinogen, C-reactive protein). 

12.2.4.1 Chemistry 

The results for those chemistry analytes not used in the biomarker analysis are presented 
by subject in Listings 16.5-22 through 16.5-25. Summary descriptive statistics for the 
analytes are presented in Tables 14.8-3 through 14.8-6. 

Overall, the chemistry analytes showed mostly minor differences between smokers and 
non-smokers. Those analytes with statistically significant p-values, either by gender or 
overall, are presented in Table 12.2.4.1-1. 
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Table 12.2.4.1-1 Chemistry Analytes with Statistically Significant P-Values 


Analyte 

Males 

Females 

Overall 

Median 

P-value” 

Median 

P-vaIue a 

Median 

P-value' 1 

Non- 

Smokers 

Smokers 

Non- 

Smokers 

Smokers 

Non- 

Smokers 

Smokers 

Cholesterol 

173 

204 

0.0487 

192 

195 

0.6765 

186 

199 

0.0674 

Total Protein 

7.8 

7.5 

0.1923 

7.4 

7.2 

0.0500 

7.5 

7.4 

0.0158 

Triglycerides 

92 

114 

0.1200 

100 

107 

0.1408 

96 

107 

0.0328 

Aik Phos 

65 

65 

0.7140 

59 

64 

0.0275 

60 

65 

0.0646 

AST 

24 

22 

0.0953 

2) 

18 

0.0018 

23 

19 

0.0004 

ALT 

23 

22 

0.8584 

17 

14 

0.0200 

19 

17 

0.0579 

Total Bilirubin 

0.6 

0.5 

0.4053 

0.5 

0.4 

0.1263 

0.5 

0.5 

0.0463 

BUN 

15 

13 

0.0502 

13 

12 

0.0714 

14 

12 

0.0069 

Creatinine 

1.0 

0.9 

0.0528 

0.8 

0.7 

0.0108 

0.8 

O.S 

0.0034 

Iron 

90 

93 

0.1876 

89 

79 

0.0404 

89 

85 

0.3090 


Source: Table 14.9-1 


rP-value from Wilcoxon rank-sum test. 


12.2.4.2 Hematology 

The results for hematology parameters are presented by subject in Listings 16.5-26 and 
16.5-27. Summary descriptive statistics for the parameters are presented in Tables 14.8-7 
and 14.8-8. 


Overall, the hematology parameters showed mostly minor differences between smokers 
and non-smokers. Those parameters with statistically significant p-values, either by 
gender or overall, are presented in Table 12.2.4.2-1. 
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Table 12.2.4.2-1 Hematology Parameters with Statistically Significant P-Values 


Parameter 

Males 

Females 

Overall 

Median 

P-value a 

Median 

P-value a 

Median 

P-value a 

Non- 

Smokers 

Smokers 

Non- 

Smokers 

Smokers 

Non- 

Smokers 

Smokers 

Hematocrit 

44 

46 

0.0052 

40 

41 

0.5604 

41 

42 

0.4175 

Hemoglobin 

15.0 

16.0 

0.0066 

13.7 

33.8 

0.4779 

14.3 

14.2 

0.7165 

WBC 

5.68 

7.33 

0.0317 

6.76 

8.33 

0.0018 

6.35 

7.72 

<.0001 

BASO Abs 

0.05 

0.07 

0.0063 

0.04 

0.05 

0.0309 

0.04 

0.06 

0.0010 

EOS Abs 

0.10 

0.12 

0.1866 

0.09 

0.12 

0.1008 

0.10 

0.12 

0.0284 

LYMPH Abs 

1.85 

2.01 

0.1065 

2.07 

2.38 

0.0818 

1.91 

2.30 

0.0096 

LYMPH % 

32.1 

28.9 

0.5657 

32.5 

29.2 

0.0280 

32.5 

29.2 

0.0391 

MONO Abs 

0.37 

0.41 

0.0356 

0.30 

0.35 

0.0784 

0.34 

0.38 

0.0160 

NEUT Abs 

3.41 

4.28 

0.0626 

3.93 

5.25 

0.0003 

3.62 

5.03 

<.0001 

NEUT % 

58.3 

61.3 

0.6275 

60.3 

63.9 

0.0199 

60.0 

62.9 

0.0371 


Source: Table 14.9-1 


fP-value from Wilcoxon rank-sum test. 


12.2.4.3 Urinalysis 

The results for urinalysis parameters are presented by subject in Listings 16.5-28 through 
16.5-30. 


The urinalysis parameters were relatively similar between the smokers and non-smokers 
and between the males and females. Females, both smokers and non-smokers, had more 
results of occult blood in the urine, presumably due to the possibility of urine samples 
being taken during menses. 

Overall, there were no clinically significant results reported for any urinalysis parameter 
during the study. 

12.2.5 Phenotyping 

The phenotype of the subjects was determined using the results of the analysis of caffeine 
and caffeine metabolites in urine. The preferred method of monitoring CYP1A2 activity 
is via the ratios of caffeine metabolites in urine. This method also allows the NAT2 
phenotype to be determined. The Butler method (Ref. 10) with a modification by Gross 
(Ref. 11) was used to determine the activity of CYP1A2 and NAT2 phenotype. The 
method used for this study was to instruct the subjects to fast from caffeine and 
methylxanthine-containing foods and beverages within 8 hours of the Enrollment visit. 
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The subjects were given a 200 mg dose of caffeine and urine samples were collected 4 to 
5 hours after the dose for quantification of caffeine metabolites. The ratios of the 
metabolites were used to determine the ratios and subsequently the phenotypes of the 
subjects according to the following cutoffs: 

(17U + 17X)/137X Value <4.6 “poor” CYP1A2 metabolizer phenotype 

AFMU/1X Value <0.6 “slow” NAT2 acetylator phenotype 

A summary of the number of subjects within each gender and smoking status breakdown 
is presented in Table 12.2.5-1. A complete listing of phenotyping results (for all subjects) 
is included in Listing 16.5-21. 

Table 12.2.5-1 Number of Subjects with Certain Phenotypes 



Number of Males 

Number of Females 

Phenotype 

Smokers 

Non-Smokers 

Smokers 

Non-Smokers 

CYP1A2 





Poor 

7 

19 

13 

28 

Not Poor 

25 

13 

26 

8 

Unknown 

1 

0 

0 

0 

NAT2 




Slow 

25 

21 

24 

23 

Not Slow 

8 

9 VV 

15 

12 

Unknown 

0 

2 


1 


Source: All subjects as listed in Listing 16.5-21 (Similar table showing only 
evaluable subjects is included as Table 14.8-2). 


12.2.6 Vital Signs 

Vital signs (including systolic and diastolic blood pressure, pulse, respirations, and oral 
temperature) were measured at each site visit. A by-subject presentation is included in 
Listing 16.5-19 and the values are summarized in Table 14.8-1. 

Overall, no clinically significant differences were seen between smokers and non- 
smokers, male smokers and male non-smokers, and/or female smokers and female non- 
smokers. 
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12.2.7 Urine Pregnancy Test 

No female subject became pregnant while participating in the study. The results of the 
pregnancy tests are presented in Listing 16.5-20. 

12.3 Safety Conclusions 

None of the procedures performed in this study posed a safety concern for any of the 
subjects. 

13. DISCUSSION AND OVERALL CONCLUSIONS 
13.1 Discussion 

Caution should be taken since the sample size selected for this study was not based on a 
power calculation. In addition, statistical significance was declared at 0.05 level with no 
adjustments for multiple comparisons. Caution should also be used due to the imbalance 
in numbers that existed in some comparisons. In most cases in the ETS evaluation by 
source of exposure, the number of non-smokers not exposed was tremendously higher 
than the number of non-smokers exposed. 

Parametric as well as nonparametric analyses showed a significant difference in all the 
selected biomarkers of exposure between smokers and non-smokers by week and overall. 
Biomarkers of effect malondialdehyde in blood, HDL-cholesterol, fibrinogen, 11- 
dehydrothromboxanc-B 2 , and 8 -epi-PGF 2 0 . showed a similar significance, with HDL- 
cholesterol being the only biomarker with significantly larger values in non-smokers. 

A single sample collection on each subject would be sufficient to meet the objective of 
the TES since most of the biomarkers showed no time effect. 

High between-subject variability and within-subject variability were observed for most 
biomarkers of exposure. Analytical %CV showed a low inter-assay variability. 

Dose-exposure modeling for biomarkers of exposure indicated a significant effect of 
self-exposure on most biomarkers. 

In general, statistical significance for the difference between smokers and non-smokers 
seemed to be similar regardless of leisure or non-leisure visits. 
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Evaluation of non-smokers exposed and non-smokers not exposed to ETS showed 
statistically significant differences for the sum of nicotine and nicotine metabolites, tntns- 
3-hydroxycotinine, ?ra«^-3-hydroxycotinine-0-glucuronide, nicotine-V-glucuronide, and 
cotinine-iV-glucuronide at all sample collection times. The 4-ABP-Hb adduct, nicotine, 
and cotinine showed a significant difference only in one of the visits. 

All the selected biomarkers for analyses by the 2 laboratories showed a significant 
difference between the values with the exception of 4-ABP-Hb adduct and nicotine-iV- 
glucuronide. 

13.2 Conclusions 

• Problems with looping Questionnaire questions and shortcomings of the electronic 
submission; recommendation is to review options for Questionnaire format for TES; 

• Sample collections were not problematic since they were “standard” for a unit that 
routinely does clinical studies; recommendation is to use research units as much as 
possible for TES; 

• Number of subjects that could be processed in a certain timeframe was determined; 
recommendation is to use research units as much as possible for TES since they are 
familiar with “timed” events; 

• Analytical methods are now validated and ready for the TES; recommendation is to 
further refine assays for the TES; 

• Most of the biomarkers showed no time effect, recommendation is a single sample 
collection on each subject for the TES; 

• High inter-subject variability and intra-subject variability were observed for most 
biomarkers of exposure while the analytical %CV showed a low inter-assay 
variability; recommendation is to further refine the assays and statistical 
methodology. 

• Information gathered on multiple formats (i.e., CRF and Questionnaire) created 
discrepancies; recommendation is to only capture information in 1 source. 
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14. TABLES, FIGURES, AND GRAPHS REFERRED TO BUT NOT 
INCLUDED IN TEXT 
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14.1 Statistical Analyses 

14.1.1 Intra- and Inter-Subject Variability 
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Table 14.1.1-1 

Covariance Structure Selection Using Akaike s Information Criterion for Full Model 
C Page 1 of 6) 


Biomarker 


Unit 


Covariance Structure 


Akaikr's Information Criterion 
(smaller is better) 


Acetonitrile in blood jig/ml. HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 163.6 

COMPOUND SYMMETRY BY GROUP 1*7.4 

HETEROGENEOUS COMPOUND SYMMETRY 2342 

COMPOUND SYMMETRY 248.2 

Carbrayhemoglohin % saturation HETEROGENEOUS COMPOUND SYMMET RY BY GROUP 682 4 

COMPOUND SYMMETRY BY GROUP 833.6 

COMPOUND SYMMETRY 1388.6 

HETEROGEN EOUS COMPOUN D SYMMETRY 1391.9 

3- Aminnbipbcnyl-Hb adduct pg.'g hemoglobin HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 724.6 

COMPOUND SYMMETRY BY GROUP 781.7 

HETEROGENEOUS COMPOUND SYMMETRY 1204.6 

COMPOUND SYMMETRY '309.1 

4- AminobiphenyTHb adduct pg/g hemoglobin HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 1657. i 

COMPOUND SYMMETRY BY GROUP I770.fi 

HETEROGENEOUS COMPOUND SYMMETRY 2160.5 


NOTE: Tn the case of convergence problems, different units were used and/or the same covariance structure was assumed for smokers and nonsmokers (i.e., the 'by group' structure was not used). 
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Table 14.1.1-1 

Covariance Structure Selection Using Akaikc>s Information Criterion for Full Model 


(Page 2 of 6} 

Biomarker 

Unit 

Covariance Structure 


Akaike's Information Criterion 





(smaller is belter) 

4-Amtnobiphenyl-Hh adduct 

pg/g hemoglnhin 

COMPOUND SYMMETRY 


2398.4 

Sum of Nicotine and Nicotine metabolites 

(nmol/mg CreatinineVI 0 

COMPOUND SYMMETRY BY GROUP 


-260.9 



COMPOUND SYMMETRY 


1261.2 



HETEROGENEOUS COMPOUND SYMMETRY 


1262.0 

Nicotine 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 


740.8 



HEI bKOGENEOUS COMPOUND SYMMETRY 


1975.8 



COMPOUND SYMMETRY 


1990.8 

Cotinrne 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 


-31.2 



HETEROGENEOUS COMPOUND SYMMETRY 


1694.3 



COMPOUND SYMMETRY 


1694.7 

T mts-3 -hydroxycorinine 

nmol/mg Creatinine 

COMPOUND SYMMETRY 


2242.7 



HETEROGENEOUS COMPOUND SYMMETRY 


2245.0 

Tr ans<$ -by d roxy cot in i ne-O- glucu roni de 

nmoi/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY 


1665.9 



COMPOUND SYMMETRY 


1694.2 

NNAL phis NNAL-gluc 

pmo!/mg Creatinine 

HETEROGEN EOUS COM POUN D SYM M E l RY BY GROUP 


54.6 


NOTE: In the case of convergence problems, different units were used and/or the same covariance structure was assumed for smokers and nonsmokers (i.e., the by group’ structu re was not used). 
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Tabte 14,1.M 

Covariance Structure Selection Using Akaikefc Information Criterion foT Full Model 
( Page 3 of (t ) 


Binmariccr 

Unit 

Covariance Structure 

Akalke^ Information Criterion 

(smaller is better) 

NNAL plus NNAL-gluc 

pmcl/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 

78.4 



HETEROGENEOUS COMPOUND SYMMETRY 

788.8 



COMPOUND SYMMETRY 

7Q2 2 

NNAT 

pmnl/mg C rrarininc 

HF.TF.ROOF.NEOIJS COMPOUND SYMMETRY RY CROUP 

-397.3 



COMPOUND SYMMETRY BY GROUP 

-390.8 



HETEROGENEOUS COMPOUND SYMMETRY 

222.5 



COMPOUND SYMMETRY 

229.1 

N N A L-0 *gl l icnron id e 

pmol/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

-12 5 



COMPOUND SYMMETRY BY GROUP 

38.4 



COMPOUND SYMMETRY 

681.5 



HETEROGENEOUS COMPOUND SYMMETRY 

683.1 

Ni coti nc-N-g 111 cu roni dc 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY CROUP 

-318.3 



HETEROGENEOUS COMPOUND SYMMETRY 

1150.9 



COMPOUND SYMMETRY 

1166.0 

Cotinine-N -glucuronide 

nmol/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY 

1874.9 


NOTH: fn the case r>t convergence problems, different units were used and/or the same covariance structure was assumed for smokers and nonsmokers (i.c., the T>y group'structure was not used). 
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PM3006436952 





RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.1-1 

Covariance Structure Selection Using Akaikcb Information Criterion for Full Model 
( Page 4 of 6 ) 


Biomarker 


Unit 


Covariance Structure 


AkaikeS Information Criterion 
(smaller is better) 


Cotinine-N-glucirronide 

nmof/mg Creatinine 

COMPOUND SYMMETRY 

1876.8 

Acetonitrile in exhalate 

nUt. (a )20 P C and 1 atm 

COMPOUND SYMMETRY 

7384.3 

Carbon monoxide 

ppm 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

2355.1 



COMPOUND SYMMETRY BY GROUP 

2367.4 



COMPOUND SYMMETRY 

2875.8 



HETEROGENEOUS COMPOUND SYMMETRY 

2878.4 

HDL*cbolesteral 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY 

2311.0 



COMPOUND SYMMETRY 

2313.9 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

2315.3 



COMPOUND SYMMETRY BY GROUP 

2317.4 

LDL-cholesterol 

mg/dL 

COMPOUND SYMMETRY 

3014.1 



HETEROGENEOUS COMPOUND SYMMETRY 

3014.8 



COMPOUND SYMMETRY BY GROUP 

3017.6 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

3017.9 

Fibrinogen 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY 

3757.7 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

3757.8 


NOTE: 


!n the case of convergence problems. 


different units were used and/or the same covariance structure was assumed for smokers and nonsmokers (i.e., the 'by group' structure was not used). 
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PM3006436953 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table J4.1.I-I 

rovariance Slmciure Seleciiun Using Akaikck Information Criterion for Full Model 
( Page 5 of 6) 


Biomarkcr 

Unit 

Covariance Structure 

Akaike’s Information Criterion 

{smaller is better) 

Fibrinogen 

mg/dL 

COMPOUND SYMMETRY BY GROUP 

nai 



COMPOUND SYMMETRY 

3765.8 

C-reactive protein 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

461.7 



HETEROGENEOUS COMPOUND SYMMETRY 

493.6 



COMPOUND SYMMETRY BY GROUP 

4991 



COMPOUND SYMMETRY 

520.2 

Malondialdehycie in blood 

Umol/L 

HETEROGENEOUS COMPOUND SYMMETRY 

-667.3 



COMPOUND SYMMETRY 

-665.6 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

-664,3 



COMPOUND SYMMETRY DY CROUP 

-661.6 

11 -Dehyriro-thromhoxaTie B2 

ng/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

154.2 



COMPOUND SYMMETRY BY GROUP 

156.4 



HETEROGENEOUS COMPOUND SYMMETRY 

218.4 



COMPOUND SYMMETRY 

218.8 

8-Ept-proslaglandin ?2<x 

ng/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

47ft, 3 



COMPOUND SYMMETRY BY GROUP 

472.8 


NOTF.: In (be case of convergence problems, different units were used and/or the same covariance structure was assumed for smokers and nonsmokers (i e . the 'by group' structure was not used). 
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PM3006436954 


# • • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450_ 


Table 14.1.1-I 

Covariance Siniciurc Selection Using Akaikels Information Criieiion for Full Mixlel 
( Page 6 of 6 ) 


Biomarker 

Unit 

Covariance Structure 


Akaikefc Information Criterion 

[smaller is better) 

8-Epi-prostaclandin F2o 

ng/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY 


606.9 



COMPOUND SYMMETRY 


620.7 

Malonriialdehyde in urine 

nmol/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 


886.6 



HETEROGENEOUS COMPOUND SYMMETRY 


887.4 



COMPOUND SYMMETRY 


915.4 



COMPOUND SYMMETRY BY GROUP 


918.5 


NOTE: In the case of convergence problems, different units were used and/or the same covariance structure was assumed for smokers and nonsmokers <i.e., the by group' structure was not used). 
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PM3006436955 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.1-2 

Covariance Parameter Estimates for Full Model 
(Page 1 of 1) 


Bicvmarker 


Acetonitrile in blood 




C arhoxyhemoglobin 


% saturation 


3-Aminobiplienyl-Hh adduct 


pg/g hemoglobin 


Covariance Structure 


Group 

Covariance Parameter 

Estimate 

P-Value ■ 

HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Var{0 

0.08704 

0.0029 

HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Var<2) 

0.1075 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Va*3) 

0.2775 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Vart41 

0.1739 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

CSH 

0.1739 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Non Smokers 

Var(l) 

0.079S7 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Var(2) 

0.03052 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokere 

Var(3) 

0.04670 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Var(4) 

0.05347 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

CSH 

0.1199 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Varfl'l 

9.4064 

<0.0001 

HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Var(2) 

8.9892 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Var(3) 

9.2187 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Var(4) 

8.4373 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

CSH 

G.S697 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Var(l) 

0.02013 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Var(2} 

0 02341 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Vnr(3) 

0.2423 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

Var{4) 

0.04160 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

NonSmokers 

CSH 

0.3136 


HETEROGENEOUS COMPOUND SYMMETRY 

BY GROUP 

Smokers 

Vatfl) 

10.4490 

0.3553 


P-value to test if the off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 
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PM3006436956 


Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Tabic 14.1.1-2 

Covariance Parameter Estimates for Pull Model 
( Page 2 of 7 ) 


Biomarker 

Unil 

Covariance Stntcmre 

Group 

Covariance Parameter 

Estimate 

P-Value 

3-Atninobiphenyl-Hb adduct 

peg hemoglobin 

HETEROGENEOUS COMPOUND SYMMETRY BY CROUP 

Smokers 

Vart2) 

95.0955 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

0.2078 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NnnSmnkeix 

Var(l) 

0 2509 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokcrs 

Var(2) 

0.1109 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

-0.02312 


4-Aminohiphenj , l-Ht> adduci 

pgrg hemoglobin 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Vartjl) 

390.87 

<0.0001 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(2) 

14609 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

-0.00442 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Yard) 

12.7164 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokcrs 

Var(2) 

20.45BO 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.7381 


Sum of Nicotine anti Nicoiine 
metabolites 

f nmol/mg Creatinine)'10 

COMPOUND SYMMETRY BY GROUP 

Smokers 

Variance 

1.5660 

<0.0001 



COMPOUND SYMMETRY BY GROUP 

Smokers 

cs 

17.5734 




COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Variance 

0.000362 




COMPOUND SYMMETRY BY GROUP 

NonSmokers 

cs 

0.000129 


Nicotine 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 

Smokers 

Variance 

21.9288 

<0.0001 



COMPOUND SYMMETRY BY GROUP 

Smokers 

CS 

51.3661 




COMPOUND SYMMETRY DY GROUT 

NonSmokcrs 

Variance 

0.01418 




COMPOUND SYMMETRY BY GROUP 

NonSmokers 

cs 

0.002096 


Cotitiine 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 

Smokers 

Variance 

7.3048 

<0.0001 


* P-value to test if the off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 
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PM3006436957 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Colinine 


Trans-3-hydroxycotimne nmol/mg Creatinine 


Trans-3-hydroxycctininc-O- nmol/mg Creatinine 
gfncuromde 


NNAL plus NNAL-gluc pmol/mg Creatinine 


NNAL pmol/mg Creatinine 


COMPOUND SYMMETRY BY GROUP 
COMPOUND SYMMETRY BY GROUP 
COMPOUND SYMMETRY BY GROUP 

COMPOUND SYMMETRY 
COMPOUND SYMMETRY 

HETEROGENEOUS COMPOUND SYMMETRY 

HETEROGENEOUS COMPOUND SYMMETRY 
HETEROGENEOUS COMPOUND SYMMETRY 
HETEROGENEOUS COMPOUND SYMMETRY 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 
HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 


Smokers 

cs 

36.0831 


Non Smokers 

Variance 

0.000419 


NonSmokers 

CS 

0.000235 



CS 

129.00 

<0.0001 


Reaidual 

12.2232 



Var(l) 

25.5263 

<0.0001 


Var(2) 

25.0349 



vait.V) 

39.5798 



CSH 

0.8808 


Smokers 

Var(l) 

7.4558 

<0.0001 

Smokers 

Var(2) 

5.7694 


Smokers 

CSH 

0.7770 


NonSmokers 

Var(l) 

0.006035 


NonSmokers 

VatU) 

0.001646 


NonSmokers 

CSH 

0.1103 


Smokers 

Var(!) 

0.6947 

<0,0001 

Smokers 

Var(2) 

0.5135 


Smokers 

CSH 

0.8346 


NonSmokers 

Var(!) 

0.000472 



Table 14 1.1-2 

Covariance Parameter Estimates tor Tull Model 
{ Page 3 of 7) 

Biomarker Unit Covariance Structure Group Covariance Parameter Estimate P-Value * 

nmol/mg Creatinine 


P-vahie to test if ihe off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 
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Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tablf 14 1 1-2 

Covariance Parameter Estimates for Full Model 
< Page 4 of 7) 


Biomarker 

Unit 

Covariance Structure 

Group 

Covariance Parameter 

Estimate P-Value 

NNAL 

pmoPmg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.000887 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.3470 

NN A L'O-gl i [Curonicie 

pmol/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smoker 

Vartl) 

3.9548 <0.0001 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(2) 

3.6381 



heterogeneous compound symmetry by group 

Smokers 

CSH 

0.7014 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Vann 

0.005864 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.000752 



HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.007346 

N icot i ne * N - g) 11 ci j rrm i de 

nmol/mg Creatinine 

COMPOUND SYMMETRY BY GROUP 

Smokers 

Variance 

2.0696 <0.0001 



COMPOUND SYMMETRY BY GROUP 

Smokers 

cs 

4.9177 



COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Variance 

0.000352 



COMPOUND SYMMETRY BY GROUP 

NonSmokers 

cs 

0.000027 

Cotinme-N-gUtciironide 

Timol/’mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY 


Var(I) 

36.0590 0.0001 



HETEROGENEOUS COMPOUND SYMMETRY 


Var(2) 

43.6516 



HETEROGENEOUS COMPOUND SYMMETRY 


Var(3) 

42.4545 



HETEROGENEOUS COMPOUND SYMMETRY 


CSH 

0.8898 

Acetonitrile in pxhalflte 

nl 71 V. and 1 atm 

COMPOUND SYMMETRY 


CS 

64087072 <0.0001 



COMPOUND SYMMETRY 


Residual 

1.8022E8 

Carbon monoxide 

ppm 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

VaifU 

213.36 <0.0001 


* P-value to test if the off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 
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PM3006436959 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


f 


Table 14.1.1-2 

Covariance Parameter Estimates for Full Model 
{ Page 5 of 71 


Biomarker 

Unit 

Covariance Structure 

Group 

Covariance Parameter 

Estimate 

P-Value 

Carbon monoxide 

ppm 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var<2) 

242.41 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(:i) 

205.66 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(4) 

211.10 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

0.8469 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSinokcns 

Yarfl) 

1.7358 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Varf2) 

2.1103 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(3) 

1.9729 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Vatf4) 

4,7101 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.1007 


HD I.-cholesterol 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY 


Varfl) 

155.78 

<•0.0001 



HETEROGENEOUS COMPOUND SYMMETRY 


Var<2) 

142.63 




HETEROGENEOUS COMPOUND SYMMETRY 


Vaif3) 

120.25 




HETEROGENEOUS COMPOUND SYMMETRY 


CSH 

0.8535 


LDI.-cholesterol 

mg/dL 

COMPOUND SYMMETRY 


CS 

696.86 

<0.0001 



COMPOUND SYMMETRY 


Residual 

243.29 


Fibrinogen 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY 


Varfl) 

4466.61 

<0.0001 



HETEROGENEOUS COMPOUND SYMMETRY 


Var(2) 

7237.03 




HETEROGENEOUS COMPOUND SYMMETRY 


Var{3) 

4274.13 




HETEROGENEOUS COMPOUND SYMMETRY 


CSH 

0 3910 


C-reacftve protein 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Varfl) 

0.2552 

<0.0001 


* P-vfllwe to rest if the off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 
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PM3006436960 


Protocol No. PM-8450 

Covance CRU Study No, 12226-8450 


Table 14.1 1-2 

Covariance Parameter Estimates for Full Model 
(Page6 of7) 


Biomarkcr 

Unit 

Covariance Structure 

Group 

Covariance Parameter 

Estimate 

P-Value' 

C-reaclive proiein 

mg/dL 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(2) 

0.2548 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Varf3) 

0.2634 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smoke n? 

CSH 

06722 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokere 

Var(l) 

0.5348 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.1060 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

VaR3) 

0.3859 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.3940 


Mslondialdehyde in blood 

jimol/L 

HETEROGENEOUS COMPOUND SYMMETRY 


Var(I) 

0.005847 

0.0134 



HETEROGENEOUS COMPOUND SYMMETRY 


Van2) 

0.007374 




HETEROGENEOUS COMPOUND SYMMETRY 


Var(3) 

0.000249 




HETEROGENEOUS COMPOUND SYMMETRY 


CSH 

0.1512 


11-Dehydro-thromboxane 132 

ng/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(l) 

0.2153 

<0.0001 



HETEROGENEOUS COMPOUND SYMMETRY BY CROUP 

Smokers 

Var{2) 

0.2284 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

VarOl 

0.3177 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

0.6196 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

VmO) 

0.05542 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.09062 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokere 

Var(3) 

0.06574 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.6238 


8-Epi-prostaglandin F2ra 

ng/mg Creatinine 

HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(l) 

0.8393 

<0.0001 


* P-value to test if the off diagonal tenns of the fitted covariance structure arc zero based on likelihood ratio test. 
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Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.1-2 

Covariance Parameter F.stimates for Full Model 
( Page 7 of7) 


Biomarker 

Unit 


Covariance Structure 

Group 

Covariance Parameter 

Estimate 

8-Epi-prostaglandin F2a 

ng/mg Creatinine 


HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Vartf) 

1.2294 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokets 

Var(3) 

0.5935 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

05814 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Vartl) 

0.1231 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.1490 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Non Smokers 

Var{3) 

0.1293 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

CSH 

0.6132 

Malondtaldehyde in urine 

nmol/mg Creatinine 


HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(l) 

1.4636 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(2) 

0.5791 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

Var(3) 

0.3769 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

Smokers 

CSH 

0.4045 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Varfl) 

1.3309 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Var(2) 

0.6681 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokers 

Varf3) 

0.7587 




HETEROGENEOUS COMPOUND SYMMETRY BY GROUP 

NonSmokeis 

CSH 

0.3298 


J P-value lo test if the off diagonal terms of the fitted covariance structure are zero based on likelihood ratio test. 


I 
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RSR 

Protocol No, PM-8450 

Covance CRU Study No, 12226-8450 



Table 14,1.1-3 

Likelihood Ratio Test for No Interaction Between the Full and Reduced Models 
C Page I of 2 ) 


Biomarker 

Unit 

Full Model* 

Likelihood 1 

First Reduced Model* 

Likelihood* 1 

Second Reduced Model* 

Likelihood 1, 

P-value' 1 

P-value* 

P-value' 

Acetonitrile in blood 

pgfmL 

111.6 

113.8 

129.3 

0.0565 

— 

_ 

Carboxyhemoglobin 

% saturation 

630.4 

632.6 

640.8 

0.4077 

... 

... 

3 Aminobiphetiyl-Hb adduct 

pg/g hemoglobin 

696.6 

697.2 

701.5 

0.2898 

— 

... 

4-Aminobiphcnyl-l lb adduct 

pg/g hemoglobin 

1629.1 

1629.4 

1646.1 

0,0020 

0.5504 

0.0008 

Sum of Nicotine and Nicotine metabolites 

(nmol/mg Creatinine)/! 0 

-292.9 

-291.2 

-286.4 

0.4853 

... 

... 

Nicotine 

nmoismg Creatinine 

708.8 

709.4 

712.0 

0.8715 

— 


Quinine 

nmol/mg Creatinine 

-63.2 

-61.7 

-57,8 

0.6156 

— 

— 

T rans-.V/fydroxycotinirie 

nmol/mg Creatinine 

2214.7 

2216.5 

2225.7 

0.1398 

... 

... 

Trans-3-hydroxycotinine-OgUicuronide 

nmol/mg Creatinine 

1633 9 

1637.9 

1645.7 

0.1080 

... 

... 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

26.6 

27.3 

32.5 

0.2099 

... 

... 

NNAL 

pmol/mg Creatinine 

-425.3 

-424.3 

-417.1 

0.0870 

— 

... 

NN A L-O- g 1 u c uron ide 

pmol/mg Creatinine 

M0.5 

-40.0 

-35.9 

0.3338 




NOTE: Full Model contains groupfsmokers, nonsmokers), gendertmale.femate), week (a subset of Week 1, Week 2, Week 3, and Week 6),'and all possible two-way and three-way interaction terms. 
First Reduced Model contains groupfamokera. iionsmokcrs), gcndeRmale.female), week (a subset or Week 1, Week 2, Week 3, and Week 6), and all possible two-way interaction terms. 
Second Reduced Model contains groupfsmokere, nonsmokersl. gcndcrf male,female), and week fa subset of Week I. Week 2, Week 3, and Week 6). 
a -2 Log-likelihood from ANOVA for Full Model. 
h -2 Log-likelihood Tram ANOVA for First Reduced Model. 
c -2 Log-likelihood from ANOVA for Second Reduced Model. 

J P-valuc testing for significance of the two-way and the three-way interaction terms based on the likelihood ratio test (Full model vs. second Reduced Model). 

* P-value testing for significance of the three-way interaction term based on the likelihood ratio test (Full model vs. first Reduced Model). 

' P-value testing for significance of the two-way interaction terms based on the likelihood ratio test (first Reduced Model vs. second Reduced Model). 
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Table 14.1.1-3 

Likelihood Ratio Test for No Interaction Between (be Full and Reduced Models 
(Page 2 of 2) 


Biomarker 

Unit 

Full Models 

Likelihood" 

First Reduced Model's 

Likelihood* 

Second Reduced Model's 

Likelihood* 

P-valuc' 1 

P-value' 

P-value f 

Nlcotine-N-gluctironide 

nmoVmg Creatinine 

-350.3 

-349.7 

-345.5 

0.6859 

... 

... 

Cotintne-N-glucuron ide 

nmol/mg Creatinine 

1842.9 

1845.0 

1848.8 

0.5566 

- 

... 

Acetonitrile in exhalate 

nL'L @20 A C and 1 atm 

7356.3 

7357.3 

7376.5 

0.0050 

0.5900 

0.0018 

Carbon monoxide 

ppm 

2303.1 

2305.7 

2317.4 

0.1595 

- 

... 

HDL-cholestemf 

mg/dL 

2279.0 

2281.2 

2285.0 

0.5443 

- 

... 

LDL -cholesterol 

mg/dl 

2986.1 

2989 4 

29925 

(14963 

- 

... 

Fibrinogen 

tngfdl. 

3725.7 

3726.5 

3729.4 

0.8077 

... 

... 

C-reactive protein 

mg/dl. 

421.7 

423.8 

429.6 

0.3448 

... 

... 

Malondialdehyde in blood 

pmol/L 

-699.3 

-636.6 

-562,8 

<0.0001 

<0.0001 

... 

11 -Dehydro-thromboxane B2 

ng/mg Creatinine 

114.2 

115 4 

122.2 

0.3350 


- 

8-Epi-prostaglandin F2ot 

ng/’mg Creatinine 

430.3 

430.7 

442.0 

0.1117 

... 

... 

Malondialdchyrje in urine 

nmoVmg Creatinine 

846.6 

848.0 

851.5 

0.6785 

— 

... 


NOTE: Full Model contains group(smokers t nonsmokere), genderfmale, female), week (a subset of Week I, Week 2, Week 3, and Week 6), and all possible two-way and three-way interaction terms. 
First Reduced Model contains group(smokers > non smokers), gendeifma1e,female), week (a subset of Week I, Week 2, Week 3. and Week fi). and all possible two-way interaction terms. 
Second Reduced Model contains group (smokers, nonsmokers), gender(male.fema!ek and week (a subset of Week 1, Week 2, Week 3, and Week fi). 

‘ -2 Lng-likclihood from ANOVA for Full Model. 

* -2 Log-likelihood from ANOVA for First Reduced Model. 

* -2 Log-likelihood from ANOVA for Second Reduced Model. 

4 P-valuc testing for significance of the two-way and the three-way interaction terms based on the likelihood ratio test (Full model vs. second Reduced Model). 

* P-value testing for significance of the three-way interaction term based on the likelihood ratio test (Full model vs. first Reduced Model). 

f P-value testing for significance of the two-way interaction terms based on the likelihood ratio test (first Reduced Model vs. second Reduced Model). 
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Table 14.1.14 

Overall Analyses: Test for Fixed Effects From Two-Way Interaction Models 


Bio marker 

Unit 

GenderiGroup’ 

Group*Week b 

Gender*Week' 

4-Ammobiphenyl-Hb adduct 

pg/g hemoglobin 

0.0025 

0.2040 

0,0086 

Acetonitrile in extialate 

nLiL @20”Cand 1 atm 

0 . 000 ! 

0.4826 

0.0454 


a P-value testing for the effect of gender by group using likelihood ratio test. 
* P-value testing for the effect of group by week using likelihood ratio test. 

£ P-value testing for the effect of gender by week using likelihood ratio test. 
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Table 14.1.1-5 

Pairwise Analyses: Least Squares Means and Pairwise Comparisons From Full Models 


Biomarker 

Unit 

Week 

Group l (# of obs) 

Group 2 (4 of obs) 

Group I 

Mean(SE)* 

Group 2 

Mean(SR) 1 

P-value h 

Malrmdialdehydc in blexxi 

jjmol/L 

1 

Fcmalc-NonSmokcrs (35) 

Male-NonSmokers (30) 

046(0.013) 

0.43(0.014) 

0.0721 



1 

Female-Smokers (32) 

Female-NonSmokers (35) 

0.43(0.014) 

0.46(0.013) 

0.1037 



1 

Female-Smokers (32) 

Malt-Srookers (18) 

0.43(0.014) 

0.64(0.018) 

<0.0001 



1 

Male-Smokers (18) 

Male-NonSmokers (30) 

0.64(0.018) 

0.43(0.014) 

<0.0001 



3 

Female-NonSmokere (35) 

Male-NonSmokers (30) 

048(0.015) 

0.45(0.016) 

0.1704 



3 

Female-Smokers (29) 

Femate-NonSmokera (35) 

0.48(0.016) 

0 48(0.015) 

0 889.4 



3 

Female-Smokers (29) 

Mate-Snrokers (17) 

048(0.016) 

0.64(0.021) 

<0.0001 



3 

Male-Smokers (17) 

Male-NonSmokers (30) 

0.54(0.021) 

0.45(0.016) 

<0.0001 



6 

Fcmale-NonSmokers (35) 

Male-NonSmokers (30) 

044(0.016) 

0.60(0018) 

<0.0001 



6 

Female-Smokers (28) 

Female-NonSmokers (35) 

0.43(0.018) 

0.44(0.016) 

0.8486 



6 

Female-Smokers (28) 

Male-Smokers (14) 

0.43(0.018) 

0.45(0.026) 

0.5404 



6 

MaTe-Smokeis (14) 

Male-NonSmokers (30) 

0.45(0.026) 

0.60(0.018) 

<0.0001 


* Least squares mean and standard error from ANOVA. 
h P-vfllne for difference heiween means fmm ANOVA 


\ 
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Table 14.1.14 


Pairwise Analyses: Least Squares Means and Pairwise Comparisons Fmm Two-Way Interaction Models 

{ Page 1 of 2 ) 

Bmmaiker 

Unit 

Group 1 (# of obs) 

Group 2 (If of obs) 

Group 1 

Mean{SE) a 

Group 2 

Mean(SE)* 

P-value*' 

4-Ammobipbenyl-Hb adduct 

pg/g hemoglobin 

Female-NouSmokers (70) 

Male-NonSmokers (60) 

8.42(0.638) 

7.60(0.689) 

0.3823 



Female-Smokers (59) 

Female-NonSmokers (70) 

35.83(7.148) 

8.42(0.638) 

0.0003 



Female-Smokers (59) 

Male-Smokere (32) 

35.83(7.148) 

53.60(8.144) 

0.0033 



Male*Smokers (32) 

Male-NonSmokers (60) 

53.60(8.144) 

7.60(0.689) 

<0.0001 



Females at Week \ (66) 

Females at Week fi (63) 

18.20(1.788) 

26.05(6.876) 

0.2669 



Females at Week 1 (66) 

Males at Week 1 (48) 

18.20(1.788) 

25.64(2.325) 

0.0135 



Females at Week 6 (63) 

Males at Week 6 (44) 

26.05(6.876) 

35.56(7.270) 

0.0024 



Males at Week 1 (48) 

Males at Week 6 (44) 

25.64(2.325) 

35.56(7.270) 

0.1630 


0 Least squares mean and standard error from ANQVA. 
*■ P-value for difference between means from ANOVA. 
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Table 14.1.1-6 

Pairwise Analyses: Least Squares Means and Pairwise Comparisons Prom Two-Way Trite nu;lion Motkls 

(Page 2 Of 2) 


Biomariter 

Unit 

Group 1 (#ofobs) 


Group 2 (# of obs) 

Croup I 

Mean(SE) 1 

Group 2 

Mean(SE)’ 

P-value fc 

Acelonilrile in exhalate 

nUL @20 °C and 1 atm 

Fcmale-NonSmokeis (105) 

Male-NonSmokers (90) 

28173.34(1881.527) 

20712.22(2032.282) 

0.0082 



Female-Smokers 

m 

Female-NonSmokers (105) 

10351.92(2024,067) 

28173.34(1881,527) 

<0.0001 



Female-Smokers 


Male-Smokere (49) 

10351.92(2024.067) 

20240.32(2713.413) 

0.0042 



Male-Smokers 

(49) 

Male-NonSmokers (90) 

20240.32(2713.413) 

20712.22(2032.282) 

0.8895 


* Least squares mean and standard error from ANOVA. 
h P-vafue for difference between means from ANOVA. 


1 
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Tabic 14.1.1-7 

Least Squares Means and Comparison Results From Additive Models 
( Page I of 8 ) 


Biomarker 

Unit 

Group (# of obs) 

Mean(SE) 1 

P-vahte h 

Acetonitrile in blood 

pgtaiL 

Female (260) 

0.28(0.022) 

0.4167 



Male (186) 

0.30(0.025) 




NcmSmokers (260) 

0.20(0.016) 

<0.0001 



Smokers (IR6) 

0.38(0.034) 




Week 1 (115) 

0.25(0.028) 

0.1122 



Week 2 (113) 

0.27(0.024) 




Week 3 (111) 

0.31(0.030) 




Week 6 (107) 

0.32(0.030) 


Carboxyhcmoglobin 

% saturation 

Female (260) 

2.3(0.20) 

<0.0001 



Male (186) 

2.5(0.20) 




NonSniokers (260) 

0.4(0.02) 

<0.0001 



Smokers (186) 

4.4(0.40) 




Week) (115) 

2.4(0.20) 

0.0433 



Week 2 (114) 

2.3(0.20) 




Week 3 (111) 

2.5(0.21) 




Week 6 (106) 

2.4(0.20) 


3-Aminobiphenyl-Hb adduct 

PC'e hemoglobin 

Female (129) 

2.24(0.235) 

0.5349 



Male (92) 

1 70(0 737) 




NuiiSmokers (130) 

0.59(0.037) 

<0.0001 



Smokers (91) 

3.85(0.466) 




Weekl (114) 

2.22(0.235) 

0.9337 


* Least squares mean and standard error from ANOVA. 

b P-value based on the likelihood ratio lest for difference between group means, gender means, and week means, respectively. 
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Table 14.1.1-7 

Least Squares Means and Comparison Results From Additive Models 
f Page 2 of 81 


Biomarker Unit 

Group (# of obs) 

Mean(SE)’ 

P-value h 

3-Aininobiphenyf-Hb adduct pg/g hemoglobin 

Week 6 (107) 

2.22(0.238) 


Sum of Nicotine and Nicotine metabolites (nmol/mg CreatinineVlfl 

Female (197) 

3.487(0.3047) 

0.1359 


Male (143) 

3.493(0.3047) 



NonSmokers (195) 

0,008(0.0020) 

<0.0001 


Smokers (145) 

6.972(0.6093) 



Week 1 (115) 

3.489(0.3047) 

0.2460 


Week 2 (114) 

3.493(0.3047) 



Week 3 (111) 

3.488(0.3047) 


Nicotine nmol/mg Creatinine 

Female (197) 

4.688(0.5446) 

0.2495 


Male (143) 

4.712(0.5447) 



NonSmokers (195) 

0.024(0.0103) 

<0.0001 


Smokers (145) 

9.376(1.0891) 



Week 1 {115) 

4.697(0.5447) 

0.3956 


Week 2 (114) 

4.716(0.5447) 



Week 3 (111) 

4.687(0.5447) 


Cotinine nmol/mg Crealinine 

Female (197) 

4.463(0.4432) 

0.3222 


Male (143) 

4468(0.4432) 



NonSmokers (195) 

0.014(0.0024) 

<0.0001 


Smokers (145) 

8.918(0.8864) 



Week 1 (115) 

4.465(0.4432) 

0.4290 


a Least squares mean and standard error from ANOVA. 

h P-value based on the likelihood ratio test for difference between group means, gender means, and week means, respectively. 
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Table 14 1.1-7 

T^cast Squares Means and Comparison Results From Additive Models 
( Page 3 of 8) 


Biomarker 

Unit 

Group (# of ohs) 

Meant SE)" 

P-value k 

Cot mine 

nmol/mg Creatinine 

Week 2 (114) 

4.468(0.4432) 




Week 3 (111) 

4,464(0.4432) 


Trans-3 -hjdivixycnti n ine 

nmol/mg Creatinine 

Female (197) 

14.098(1.4246) 

0.2081 



Male (143) 

11.300(1.7036) 




NonSmokers (195) 

0.000(1.4469) 

<0.0001 



Smoke is (145) 

25.479(1.6774) 




Week l (115) 

12.232(1.1456) 

0.1193 



Week 2 (114) 

13.207(1.1464) 




Week 3 (111) 

12.658(1.1485) 


Tra ns-3-hydroxy cot inine-O-glucumn ide 

nmol/mg Creatinine 

Female (183) 

4.321(0.6076) 

0.9130 



Male (13.3) 

4.420(0.71 17) 




NonSmokcrs (173) 

0.285(0.6126) 

<0.0001 



Smokers (143) 

8.456(0.7047) 




Week 1 (102) 

4.328(0.4794) 

0.2240 



Week 2 (108) 

4.136(0.4744) 




Week 3 (106) 

4.648(0 5811) 


NNAL plus NNAL-gluc 

pmol/mg Creatinine 

Female (131) 

1.775(0.1747) 

0.0257 



Mile (94) 

1.754(0.1748) 




NonSmokers (130) 

0.050(0.0057) 

<0.0001 



Smokers (95) 

3.479(0.3493) 



* Least squares mean and standard error from A NOVA. 

h P-value based on the likelihood ratio test for difference between group means, gender means, and week means, respectively. 
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Tabic 14.1.1-7 

Least Squares Means arid Comparison Results Truitt Additive Models 
1 Page 4 of 8 ) 


Biomarker 

Unit 

Group (# of obs) 

MeanfSET 

P-value h 

NNAL-pfus NNAL-gluc 

pmol/mg Creatinine 

Week 1 (114) 

1.764(0.1748) 

0.8832 



Week 3 fill) 

1.765(0.1747) 


NNAL 

pmo!/mg Creatinine 

Female (1313 

0.569(0.0543) 

0.0001 



Male (95) 

0.549(0.0544) 




NonSmokcre (130) 

0.044(0.0026) 

<0.0001 



Smokers (96) 

1.074(0.1080) 




Week 1 (115) 

0.555(0.0543) 

0.0273 



Week 3 (111) 

0.563(0.0543) 


NNAL-Oglucuronide 

pmoVmj> Creatinine 

Female (128) 

1.211(0.1301) 

0.5451 



Male (91) 

1.207(0.1301) 




NonSmokcra (124) 

0.009(0.0053} 

<0.0001 



Smokers (95) 

2.409(0.2600) 




Weekl (II0) 

1.213(0.1302) 

0.5288 



Week 3 (109) 

1.206(0.1300) 


Nicotme-N-ghicuronide 

nmol/mg Creatinine 

Fcmafe (194) 

1.585(0.1707) 

0.1159 



Male (138) 

1.590(0.1707) 




Non Smokers (190) 

0.003(0.0015) 

<0.0001 



Smokers (142) 

3.172(0.3415) 




Week! (Ill) 

1.586(0.1707) 

0.4038 



Week 2 (111) 

1.590(0.1707) 



' Least squares mean and standard error from ANOVA. 

" P-value based on the likelihood ratio test for difference between group means, gendernteans, and week means, respectively. 
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Table 14.1.1-7 

Least Squares Means and Comparison Results From Additive Models 
(Page 5 of 8 ) 


Biomarkcr Unit 

Group (ft of obs) 

Mean(SB)* 

P*value h 

Nicotine-N-glnciironidc nmol/mg Creatinine 

Week 3 (110) 

1,580(11.1707) 


Cotinine-N-glucumnide nmol/mg Creatinine 

Female (197) 

7.323(0.7511) 

0.2)99 


Male (143) 

5.901(0.8943) 



NonSmokers (195) 

0.004(0.7628) 

<0.0001 


Smokers (145) 

13.219(0.8805) 



Week 1 (115) 

6.547(0.5793) 

0.9235 


week 2 (114) 

6.641(0.6397) 



Week 3 (III) 

6.647(0.6269) 


Carbon monoxide ppm 

Female (250) 

155(0,98) 

<0.0001 


Male (187) 

16.8(0.99) 



N onS mok ers ( 2 60) 

5.6(0.11) 

<0.0001 


Smokers (187) 

26,7(1.96) 



Week I (115) 

16.3(0.99) 

0.00O4 


Week 2 (114) 

15.7(1.00) 



Week 3 (III) 

15.8(0.99) 



Week 6 (107) 

16.9(1 01) 


HDL-cholestcrol mg/dL 

Female (194) 

54(1.4) 

<0.000! 


Male (139) 

44(1.6) 



NonSmokers (195) 

54(1.4) 

<0.0001 


Smokers (138) 

45(1.6) 


" Least squares mean and standard error from A.NOVA. 

h P-valuc based on the likelihood ratio test for difference between group means, gender means, and week means, respectively. 
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Table 14 1.1-7 

Least Squares Means and Comparison Results From Additive Models 
( Page 6 of 8 ) 


Biomarker Unit 

Group (# of obsj 

Mean(SE)’ 

P-vaiue 11 

HDL-cholesteroT mg/dL 

Week! (115) 

50(1.2) 

0.1323 


Week 3 (111) 

49(1.2) 



Week 6 (107) 

49(1.1) 


LDL-cholesterol mg/dL 

Female (192) 

116(3.4) 

0.7073 


Male (136) 

114(4.1) 



NunSmukere (193) 

111(3.5) 

0.1364 


Smokers (135) 

119(4.1) 



Week 1 (11?) 

117(2.9) 

0.0116 


Week 3 (110) 

111(30) 



Week 6 (107) 

115(3.0) 


Fibrinogen mg/dL 

Female (193) 

300(6.8) 

<0.0001 


Male (138) 

242(8.1) 



NonSmokers (193) 

251(6.9) 

0.0003 


Smokers (138) 

291(8.1) 



Weekl (115) 

276(6.4) 

0.3937 


Week 3 (111) 

271(8.2) 



Week 6 (105) 

266(6.5) 


C-neactive protein mg/dL 

Female (194) 

0.425(0.0486) 

0.0020 


Male (139) 

0.202(0.0567) 



NonSmokers (195) 

0.246(0.0467) 

0.0966 

Least squares mean and standard error from A NOVA. 
h P-vatac based on the likelihood ratio lest for difference between group 

means, gender means, and week means, respectively. 
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Table 14 1.1-7 

Least Squares Means and Comparison Results From Additive Models 
(Page 7 of 8 ) 


Biomarker 

Unit 

Group (# of oils) 

Mean(SE)" 

P-value* 

C-rcactive protein 

mg/dL 

Smokers (I3S) 

0.382(U.0652) 




Week 1 (115) 

0.318(0.0528) 

0.5)75 



Week 3 (111) 

0.284(0.0416) 




Week 6 (107) 

0,339(0.0529) 


11 Dehydro thromboxane B2 

ng/mg Creatinine 

Female (196) 

0.936(0.0392) 

0.0024 



Male (143) 

0776(0.0445) 




NonSmokers (195) 

0.703(0.0283) 

<0.0001 



Smokers (144) 

!.009(0.0607) 




Week 1 (115) 

0.812(0.0347) 

0.0)14 



Week 2 (114) 

0.876(0.0385) 




Week 3 (110) 

0.881 (0.0378) 


8-Rpi-prostaglandm F2ft 

ng/rng Creatinine 

Female (196) 

1.631(0,0652) 

0.0391 



Male (143) 

1.472(0.0721) 




NonSmokere (195) 

1.101 (0.0392) 

<0.0001 



Smokers (144) 

2.001(0.1087) 




Week 1 (115) 

1.500(0.0612) 

0.0242 



Week 2 (114) 

1.610(0.0653) 




Week 3 (110) 

1.543(0.0603) 


Malnndialdehyde in urine 

nmol/mg Creatinine 

Female (197) 

1.854(0.0809) 

U.01U5 



Male (143) 

1.541(0.0948) 



* Least squares mean and standard error from ANOVA. 

h P-value based on the likelihood ratio test for difference between group means, gender means, and week means, respectively. 
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Table 14 1 1-7 

Least Squares Means and Comparison Results Prom Additive Models 
(Page 8 of 8) 


Biomarker 

Unit 

Group (# of obs) 

Mean(SE)" 

P-vatue" 

Malondialdehyde in urine 

nmol/mg Creatinine 

NonSmokere (195) 

1 706(0.0862) 

0.8866 



Smokers (145) 

1.689(0.0901) 




Week 1 (I! 5) 

1.797(0.1111) 

0.1V1S 



Week 2 (114) 

t.705(0,0755) 




Week 3 (III) 

1.591(0.0698) 



* Least squares mean and standard error from ANOVA. 

b P-value based on the likelihood ratio test for difference between group means, gender means, and week means, respectively. 


i 


t 
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Table 14.1.1-8 

Within and Between Subject Variabilities 
( Page 1 of 6) 


Biomarker 

Unit 

Group 

Source 

Lsmcan 

Variance 

Standard Deviation 

% cv 

Acetonitrile in blood 

Hg/mL 

Smokers 

Within 

0.44 

0.130 

0.360 

81.9 



Smokers 

Between 

0.44 

0.024 

0.156 

35.4 



NonSmokers 

Within 

0.20 

0.046 

0.215 

109.3 



NonSmokers 

Between 

0.20 

0.006 

0.080 

40.8 

Carboxyhemojilobin 

% saturation 

Smokers 

Within 

4.3 

1,19 

1.09 

25.1 



Smokers 

Between 

4.3 

7.86 

2.80 

64.5 



NonSmokers 

Within 

0.4 

0.07 

0.26 

61.3 



NonSmokers 

Between 

0.4 

0.02 

0.13 

30.9 

3-AminobiphenyI-Hb adduct 

pg/g hemoglobin 

Smokers 

Within 

3.95 

0.837 

0.915 

23,2 



Smokers 

Between 

3.95 

9.562 

3.092 

78.4 



NonSmokers 

Within 

0.59 

0.185 

0.430 

72.9 



NonSmokers 

Between 

0.59 

0,000 

0.000 

0.0 

4-Ammobiphenyl-Hb adduct 

pg/g hemoglobin 

Smokers 

Within 

38.ie 

54.087 

7.354 

19.3 



Smokers 

Between 

38.16 

343.544 

18.535 

48.6 



NonSmokers 

Within 

8.01 

4.683 

2.164 

27.0 



NonSmokers 

Between 

8.01 

11.904 

3.450 

43.1 

Sum of Nicotine and Nicotine 
metabolites 

(mnot/mg Creatinine)/IO 

Smokers 

Within 

6.786 

1.5660 

1.2514 

18.4 



Smokers 

Between 

6.786 

17.5734 

4.1921 

61.8 



NonSmokers 

Within 

0.008 

0.0004 

0.0190 

229.4 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of smatf variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetry covariance structure was used. 

Subject 15 data was excluded from Week 6 in the above analysis. Subject had extremely high values for 3-Aminobiphenyl-Hb adduct and 4-Atninobiphenyl-Hb adduct at Week 6. 
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Table 14.1.1-8 

Within and Between Subject Variabilities 
( Page 2 of 6 ) 


Biomarker 

Unit 

Group 

Source 

Lsmean 

Variance 

Standard Deviation 

%C\ 

Sum of Nicotine and Nicotine 

(nmol/mg CreatinineyiO 

NonSmokers 

Between 

0.008 

0.0001 

0.0114 

137.2 

metabolites 








Nicotine 

nmol/ntg Creatinine 

Smokers 

Within 

9.315 

21.9288 

4.6828 

50.3 



Smokers 

Between 

9.315 

51.3661 

7.1670 

76.9 



NonSmokers 

Within 

0.024 

0.0142 

o.im 

497.6 



NonSmo leers 

Between 

0.024 

0.0021 

0.0458 

191 3 

Cotinine 

nmol/mg Creatinine 

Smoke re 

Within 

8.721 

7.3048 

2.7027 

31.0 



Smokers 

Between 

8.721 

36.0831 

6.0069 

68-9 



NonSmokers 

Within 

0.014 

0.0004 

0,0205 

144.5 



NonSmokers 

Between 

0.014 

0.0002 

00153 

108.2 

Trans-3 -hydroxy cotin i nc 

nmol/mg Creatinine 

Smoke is 

Within 

24.942 

28.9259 

5.3783 

21.6 



Smokers 

Between 

24.942 

296.8453 

17.2292 

69.1 



NonSmokers 

Within 

0.027 

0.0011 

0.0337 

123.8 



NonSmokers 

Between 

0027 

0.0011 

0.0325 

119.4 

T mns-3-hydroxycotinine-O- 

nmol/mg Creatinine 

Smokers 

Within 

8.968 

8.6620 

2.9431 

32.8 

glucuronide 










Smokers 

BcLwccn 

8.968 

58.631 1 

7.6571 

85.4 



NonSmokers 

Within 

0007 

0.0001 

0.UO96 

142.9 



NonSmokers 

Between 

0.007 

0.0001 

0.0098 

146.1 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

Smokers 

Within 

3.328 

1.5155 

1.2311 

37.0 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of small variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetry covariance structure was used. 

Subject 15 data was excluded from Week 6 in the above analysis. Subject had extremely high values for 3-Aminobiphcnyl-ITb adduct and 4-Amtnobi phenyl-Hb adduct at Week 6. 
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Table 14.1.1-8 

Within and Between Subject Variabilities 

{Page 3 of 6) 


Biomarker 

Unit 

Group 

Source 

Lsmean 

Variance 

Standard Deviation 

%cv 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

Smokers 

Between 

3.328 

5.1728 

2.2744 

68.3 



NonSmokers 

Within 

0.051 

0.0035 

0.0591 

116.4 



NonSmokers 

Between 

0.051 

0.0003 

0.0186 

36.7 

nnal 

pmol/mg Creatinine 

Smokers 

Within 

0.908 

0.1049 

0.3239 

32.5 



SuwkciS 

Between 

0.998 

0.5079 

0.7127 

71.4 



NonSmokers 

Within 

0.044 

0.0005 

0.0213 

48.4 



NonSmokers 

Between 

0.044 

0.0002 

0.0150 

34.0 

NNAL-O-glucuronide 

pmot/mg Creatinine 

Smokers 

Within 

2.330 

1.1363 

1.0660 

45.8 



Smokeis 

Between 

2.330 

2.6729 

1.6349 

70.2 



NonSmokers 

Within 

0.009 

0.0034 

0.0584 

619.7 



NonSmokers 

Between 

0.009 

0.0000 

0.0039 

41.8 

N icoTine-N-glucuronide 

nmol/mg Creatinine 

Smokers 

Within 

3.056 

2.0696 

1.4386 

47.1 



Smokers 

Between 

3.05(5 

4.9177 

2.2176 

72.6 



NonSmokers 

Within 

0.003 

0.0004 

0.0188 

599.2 



NonSmokers 

Between 

0.003 

0.0000 

0.0052 

166.7 

CotLniiie-N-glucuron ide 

nntoVmg Creatinine 

Smokers 

Within 

12.938 

10.8565 

3.2949 

25.5 



Smokers 

Between 

12.938 

82.8946 

9.1046 

70.4 



NonSmokers 

Within 

0.009 

0.0002 

0.0138 

Ufi.S 



NonSmokers 

Between 

0.009 

0.0002 

0.0143 

163.0 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of small variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetry covariance structure was used. 

Subject 15 data was excluded from Week 6 in the above analysis. Subject had extremely high values for 3-Aminobiphcnyl-Hb adduct and 4-Aminobipheny\-Hb adduct at Week 6, 
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Table 14.1.1-8 

Within and Between Subject Variabilities 
(Page 4 of 6 ) 


Biomarker 

Unit 

Group 

Source 

Lsmean 

Variance 

Stajxlard Deviation 

%cv 

Acetonitrile in exhalate 

nL/L @20 *C and 1 atm 

Smokers 

Within 

15440.00 

I.1754E8 

10841.38 

70.2 



Smokers 

Between 

15440.00 

1.0294E8 

10145.70 

65.7 



NonSmokers 

Within 

24442.78 

2.2213E8 

14904.10 

61.0 



NonSmokers 

Between 

24442.78 

41423258 

6436.090 

26.3 

Carbon monoxide 

ppm 

Smokers 

Within 

26.0 

33.93 

5.83 

22.4 



Smokers 

Between 

26.0 

185.11 

13.61 

52.2 



NonSmokers 

Within 

5.6 

2.38 

1.54 

27.5 



NonSmokers 

Between 

5.6 

0.26 

0.51 

9.1 

HDL-cholesteroI 

mg/dL 

Smokers 

Within 

46 

19,8 

4.4 

9.7 



Smokers 

Between 

46 

112.4 

10.6 

23.2 



NonSmokers 

Within 

53 

22.0 

4.7 

8.8 



NonSmokers 

Between 

53 

124.2 

111 

20.8 

LDL-cholesterol 

mg/dL 

Smokers 

Within 

119 

226.7 

15.1 

12.6 



Smokers 

Between 

119 

662.0 

25,7 

21.6 



NonSmokers 

Within 

110 

255.9 

16.0 

14.5 



NonSmokers 

Between 

110 

723.4 

26.9 

24.4 

Fibrinogen 

mg/dL 

Smokers 

Within 

292 

4035.3 

63.5 

21.8 



Smokers 

Between 

292 

2756.2 

52.5 

18.0 



NonSmokere 

Within 

251 

2776.9 

52.7 

21.0 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of small variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetry covariance structure was used. 

Subject !5 data was excluded from Week 6 in the above analysis. Subject had extremely high values for 3-Aminobiphenyl-Hb adduct and 4-Aminobiphenyl-Hb adduct at Week 6. 


Draft 1: 24 July 2007. 


Page 133 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 




PM3006436980 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.U-8 

Within and Between Subject Variabilities 
{Page 5 of 6) 


Biomarker 

Unit 

Group 

Source 

Lsmean 

Variance 

Standard Deviation 

%CY 

Fibrinogen 

mgldL 

NonSmokers 

Between 

251 

1555.5 

39.4 

15.7 

C-teactive protein 

mg/dL 

Smokers 

Within 

0.393 

00853 

0.2921 

74.4 



Smokers 

Between 

0.393 

0.1727 

0.4156 

105,8 



NonSmokers 

Within 

0274 

0.2336 

0.4833 

170.6 



NonSmokers 

Between 

0.274 

0.0985 

0.3138 

114.7 

Malondiatdehydc in blood 

pinol/L 

Smokers 

Within 

0.51 

0.007 

0.081 

15.8 



Smokers 

Between 

0.51 

0.001 

0.029 

5.8 



NonSmokers 

Within 

0.48 

0.006 

0.080 

16.9 



NonSmokers 

Between 

0.48 

0.001 

0.031 

6.6 

1l-Dehydro-thromboxane B2 

ng/mg Creatinine 

Smokers 

Within 

1.023 

0.0978 

0.3127 

30.6 



Smokers 

Between 

1.023 

0.1527 

0.3908 

38.2 



NonSmokers- 

Within 

0.705 

0.0274 

0.1655 

23.5 



NonSmokers 

Between 

0.705 

00435 

0.2087 

29.6 

8-Epi-prostaglandin F2ct 

ng/mg Creatinine 

Smokers 

Within 

2.009 

0.3880 

0.6229 

31.0 



Smokers 

Between 

2.009 

0.5161 

0.7184 

35.8 



NonSmokers 

Within 

1.101 

0.0519 

0.2279 

207 



NonSmokers 

Between 

Tim 

00819 

0.2863 

26.0 

Malondialdchyde in urine 

nmol/mg Creatinine 

Smokers 

Within 

1.717 

0 5236 

07236 

42.1 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of small variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetry covariance structure was used. 

Subject 15 data was excluded from Week 6 in the above analysts. Subject had extremely high values for 3-Aminobiphenyl-Hb adduct and 4-Aminobiphenyj-Hb adduct at Week 6. 
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Table 14.1.1-8 

Within and Between Subject Variabilities 
(Page Oof 6) 


Biomarker 

Uni! 

Group 

Source 

Lsmean 

Variance 

Standard Deviation 

%cv 

MslomJiaJdetiyde in urine 

nmol/mg Creatinine 

Smokers 

Between 

1.717 

0.3086 

0.5556 

32.4 



NonSmokers 

Within 

1.683 

0.6306 

0.794! 

47.2 



Non Smokers 

Between 

1.683 

0.2849 

0,5338 

31.7 


Note: Negative estimates were reset to 0. Negative estimate in Mixed procedure is an indication of small variance estimate. 

Model includes group, gender, week, and all 2-way and 3-way interactions. Compound symmetiy covariance structure was used. 

Subjecr 15 data was excluded from Week 6 In the above analysis. Subject had extremely high values for 3-Aminob f phe ny bHb adduct and 4'Aminoblphenyl-Hb adduct ac Week 6. 
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14.1.2 Time Effect 
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Table 14.1.2-1 

Likelihood Ratio Test For Time Effect 
(Page I of2) 


Biomarker 

Unit 

Full Model’s 

Likelihood 1 

Reduced Models 

Likelihood 13 

P-vahie c 

Acetonitrile in blood 

pg/mL 

111.6 

128.5 

0.1530 

Carboxyhemoglobin 

% Saturation 

630.4 

648.7 

0.1056 

3-Aminobiphenyl-Hb adduct 

pg/g hemoglobin 

696.6 

699.1 

0.6414 

4-Aminobiphenyl Hb adduct 

pg/g hemoglobin 

1629.1 

1650.7 

0.(XK)2 

Sum of Nicotine and Nicotine metabolites 

(nmol/mg Creatinine)/10 

-292.9 

-284.8 

0.4250 

Nicotine 

nmol/mg Creatinine 

708.8 

713.8 

0.7619 

Cotininc 

nmol/mg Creatinine 

-63.2 

-56.7 

0.5946 

T ran s-3 -hydroxy cotin i ne 

nmol/mg Creatinine 

2214.7 

2227.7 

0.1137 

Tran s-3-hydro xycot ini ne-0-g 1 uc uro n idc 

nmol/mg Creatinine 

1633.0 

1648.6 

0.0640 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

26.6 

29.9 

0.5182 

NNAL 

pmol/mg Creatinine 

425.3 

418.0 

0.1249 

NNA L- O-glucuronide 

pmol/mg Creatinine 

40.5 

-36.8 

0.4456 


Reduced Model contains group(.™okers, nonsmokers), gender/male,female), and group by gender interaction terms. 
-2 Log-likelihood from ANOVA for Fnlt Model. 

' -2 Log-likelihood from ANOVA for Reduced Model. 

P-vatue testing for significance of time based on the likelihood ratio test (Full model vs. Reduced Model). 
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Table 14.1.2-1 

Likelihood Ratio Test For Time Effect 
(Page 2 of 2) 


| Biomarker 

Unit 

Full Models 

Likelihood 1 

Reduced Model’s 

Likelihood 1 ’ 

P-value c 

| Nicotine-N-glucuronide 

nmol/mg Creatinine 

-350.3 

-345.2 

0,7418 

Coti nine-N-giticuron ide 

nmnl/mg Creatinine 

1842.0 

1846.7 

0.8746 

Acetonitrile in exhalate 

nUL @70 "C and 1 atm 

7356.3 

7364.1 

0.4491 

Carbon monoxide 

ppm 

2303.1 

2335.5 

0.0012 

HDL-cholesterol 

mg/dL 

2273.0 

2285.7 

0.5668 

LDL-cholesterol 

mg/dL 

2986.1 

3000.9 

0.0644 

Fibrinogen 

mg/dL 

3725.7 

3731.2 

0.6947 

C-reactive protein 

mg/dL 

421.7 

430.6 

0.3524 

Molondialdehyde in blood 

pmol/L 

-699.3 

-601.8 

<0.0001 

i 11 -Dehydro-thromboxane B2 

ng/mg Creatinine 

114 2 

131.0 

0.0322 

' 8-Epi-prostaglandin F2a 

ng/mg Creatinine 

430.3 

447.4 

0.0295 

I Malundialdehyde in urine 

nmol/mg Creatinine 

846.6 

855.2 

0.3755 


NOTE: Full Model contains 8 n>up(smokcrs, nonsmokers), geaderfmate, female), week (a subset of Week 1, Week 2, Week. 3. and Week 6). and all possible two-way and three-way interaction terms. 

Reduced Model contains groupfsmokers, nonsmokers), pendsrf male,female), and group by gender interaction terms. 

1 -2 Log-likelihood from ANOVA for Full Model. 
b -2 Log-likelihood from ANOVA for Reduced Model. 

c P-value testing for significance of time based on the likelihood ratio test (Full model vs. Reduced Model). 
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Draft 1: 24 July 2002 


Page 139 of 15152 

PM3006436985 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 


PM3006436986 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3*1 

Variables Considered in Exposure-Response Modeling 
( Page I of 2) 


Variable 

Source 

Type 

Definition* 

Self-exposure 

Questionnaire/Survey 

Continuous 

3 Day (Week 1 Survey) or 3 Month (Enrollment Questionnaire) Exposure From Cigarettes 

Age (years) 

Case Report Form 

Continuous 

Age at Enrollment 

Alcohol Use 

Questionnaire 

Categorical 

A Value of 1 for the IJse of Alcohol in the Past 3 Months and 0 Otherwise 

Body Mass Index (kg/m J ) 

Case Report Form 

Continuous 

Body Mass Index af Screening 

Diastolic Blood Pressure (mmHg) 

Case Report Form 

Continuous 

Diastolic Blood Pressure at Enrollment or Week 1 

Exercise 

Questionnaire 

Categorical 

A Value of 1 for Exercise at Least Twice a Month and 0 Otherwise 

Use of Air Filtration Device 

Questionnaire 

Categorical 

A Value of 1 for the Use of Air Filtration Device at Home and 0 Otherwise 

Type of Heating System At Home 

Questionnaire 

Categorical 

A Value of 1 for the Use of Gas in Home and 0 Otherwise 

Exposure to Chemicals and/or Engine Exhaust at the Job 

Questionnaire 

Categorical 

A Value of 1 for Being Exposed in the Past 3 Months and 0 Otherwise 

Job Status 

Questionnaire 

Categorical 

A Value of 1 for Being Employed in at Least Two Jobs in the Past 3 Months and 0 Otherwise 

Marital Status 

Questionnaire 

Categorical 

A Value or l for Currently or Fomterly Being Married and 0 Otherwise 

NAT2 Phenotyping 

Labs 

Categorical 

A Value of I for a Fast Phenotyping for NAT2 and 0 Otherwise 


* Calculation of exposure variables are provided in the report. 
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Tabic 14.1.3-1 

Variables Considered in Exposure-Response Modeling 
(Page 2 of2) 


Variable 

Source 

Type 

Definition' 

Exposure to Cigarette Smoke From Visitors to Subjects Home 

Questionnaire/Survey 

Continuous 

3 Day or 3 Month Exposure to Cigarette Smoke 

Exposure to Cigarette Smoke in Places (Bar, Restaurant, etc) 

Que st ionnaire/Survey 

Continuous 

3 Day or 3 Month Exposure to Cigarette Smoke 

Pulse (bpm) 

Case Report Form 

Continuous 

Heart Rate at Enrollment or Week 1 

Servings High in Fat (per week) 

Questionnaire 

Continuous 

Total Servings per Week at Enrollment 

Gender 

Case Report Form 

Categorical 

A Value of 1 for Males and 0 Otherwise 

Exposure to Cigarette Smoke From Spouse at Home 

Questionnaire/Survey 

Continuous 

3 Day or 3 Month Exposure to Cigarette Smoke 

Systolic Rtood Pressure (mmHg) 

Case Report Form 

Continuous 

Systolic Blood Pressure at Enrollment or Week 1 

Triglycerides (mmol/L) 

Labs 

Continuous 

Triglyceride Values at Enrol Iment or Week l 

Exposure to Cigarette Smoke in Vehicles 

Questionnaire/ Survey 

Continuous 

3 Day or 3 Month Exposure to Cigarette Smoke 

Use of Vitamins 

Case Report Form 

Categorical 

A Value of 1 for the Use of Vitamins and 0 Otherwise 

Exposure to Cigarette Smoke at the Work Place 

Questionnaire/Survey 

Continuous 

3 Day or 3 Month Exposure to Cigarette Smoke 

CYPIA2 Phcnotyping 

Lab 9 

Categorical 

A Value of I for Good Phervotyping for C YP1A2 and 0 Otherwise 


8 Calculation of exposure variables are provided in the report. 


Draft 1:24 July 2002 


Page 141 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006436988 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Table 14.t .3-2 

Biomarkere Used in Exposure-Response Modeling 
(Page \ of 2 ) 


Bjomarter 

Unit 

Half-Lives Assumed (Days) 

Phase 

Response 

Acetonitrile in blood 

nghnL 

<= 3 


Gas 

Cartxm Monoxide 

Ca rboxy hemoglobin 

% saturation 

<-3 


Gas 

Carbon Monoxide 

3-Aminobiphenyl-Hb adduct 

pg/g hemoglobin 


>3 

Particle 

Tar 

4-Aminobiphenyl-Hb adduct 

pg/g hemoglobin 


>3 

Particle 

Tar 

Sum of Nicotine and Nicotine metabolites 

nmol/mg Creatinine 

<- 3 

>3 

Particle 

Nicotine 

Nicotine 

nmol/mg Creatinine 

<-3 

>3 

Particle 

Tar 

Cotinine 

nmol/mg Creatinine 

<= 3 

>3 

Particle 

Tar 

Trans-3-hydroxycolininc 

nmoi/mg Creatinine 

<” 3 


Particle 

Tar 

Trans-3-hydKHycotininc-0-glucuroni<le 

nmol/mg Creatinine 

<=3 


Particle 

Tar 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 


> 3 

Particle 

Tar 

NNAL 

pmot/mg Creatinine 


>1 

Panicle 

Nicotine 

NNAL-O-glucuronide 

pmol/mg Creatinine 


>3 

Particle 

Nicotine 

N icotine-N -glucuro nide 

nmol/mg Creatinine 

<=3 

>3 

Particle 

Nicotine 
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PM3006436989 


• • • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-2 

Bfeimarkere Used in Exposure-Response Modeling 
(Page 2 of 2) 

Biomarker 

Unit 

Half-Lives Assumed (Days) 

Phase 

Response 

Cotinine-N -glucuronide 

nmol/mg Creatinine 

<=3 >3 

Particle 

Nicotine 

Carbon monoxide 

ppm 

<- 3 

Gas 

Carbon Monoxide 
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PM3006436990 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Tabic 14.1.3-3 

Parameter Estimates for BiomaAers of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NL1N Procedure 
( Page 1 of 10 ) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Acetonitrile in blood 

ngimL 

Intercept 

0.196336 

0.3924570 

0.5805 



Self-exposure 

-0.000491 

0.0004605 

0.3376 



Age 

0,012003 

0.0081592 

0.1066 



Exercise 

0,250411 

0.1823234 

0.1417 



Gentler 

-0.445693 

0.1733485 

0.0076 
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PM3006436991 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Table 14.1.3-3 

Parameter Estimates for Biomatkers of Exposure with Half-Life Less Thau or Equal to 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 2 of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Qiwsi-Likelihood Ratio Test 

Standard Error P-valuc 

Carboxyhcmog lobin 

% saturation 

Intercept 

-0.241380 

0.4591156 

0.5765 



Self-exposure 

-0.001215 

0.0004515 

0.0075 



NAT2 Phenotyping 

-0.278263 

0.1442476 

0.0495 



Exposure to Cigarette Smoke From Visitors to Subjects Home 

-0.002559 

0.0014239 

0.0408 



Exposure to Cigarette Smoke From Spouse at Home 

-0.001539 

0 0007894 

0.0254 



Systolic Blood Pressure 

0.010957 

0.0037348 

0.0015 



Triglycerides 

-0.115723 

0.0649646 

0.0869 



CYPIA2 Phenotyping 

-0.221441 

0.1361793 

0.1116* 


* Wald p-value was shown instead of quasi-likelihood p-value due to unresolved covergencc problems. 
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PM3006436992 


RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Tabic 14.1.3-3 

Parameter Estimates for Biomarkers of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NL1N Procedure 
(Page 3 of 10) 


Biomarker Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Sum of Nicotine and Nicotine nmol/mg Creatinine 

Intercept 

-0.855702 

0.6892584 

0.1934 

metabolites 

Self-exposure 

41.004615 

0.0008907 

<0.0001 


Diastolic Blood Pressure 

U.029437 

0.0102817 

0.0032 


Exposure to Cigarette Smoke in Places 

-0.141714 

0.0453914 

0.0003 


Servings High in Fat 

0.01306! 

0.0048848 

0.0251 


Exposure to Cigarette Smoke From Spouse at Home 

-0002645 

0.0009809 

0.0003 


Triglycerides 

-<3.223302 

0.0830583 

0.0056 


CYPIA2 Phenotyping 

-0.297173 

0.1488958 

0.0470 


Interaction between Self-exposure and Exposure to Cigarette Smoke in Places 

0.000604 

0.0001788 

0.0004 
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PM3006436993 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-3 

Parameter Estimates for Biomarkers of Exposure with Half-Life Less Than or Equal to 3 Days 
Expo sure-Response Modeling Results From NUN Procedure 
(Page 4 of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Nicotine 

nmol/mg Creatinine 

Intercept 

1.497743 

0.2514473 

<0.0001 



Self-exposure 

-0.001604 

0.0005094 

0.0022 



Age 

-0.014508 

0.0060193 

0.0175 



NAT2 Pbeaotyping 

-0.273895 

0.1426963 

0.0551 



Exposure lo Cigarette Smoke From Visitors to Subject* Home 

-0.001762 

0.0011343 

0.0910 



Servings High in Fat 

0.007038 

0.0050789 

0.0001 



Exposure to Cigarette Smoke From Spouse at Home 

-0.002005 

0.0007854 

0.0036 
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PM3006436994 


RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 



Table 14.1.3-3 

Parameter Estimates for Bicmariters of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NL1N Procedure 
(Page 5 of 10) 


Eiomarfccr 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Cotinine 

nmol/mg Creatinine 

Intercept 

0.061131 

0.4064676 

0.8832 



Self-exposure 

-0.001643 

0.0005330 

0.0011 



Age 

-0.009740 

0 0061555 

0.1147 



Body Mass Index 

0.020746 

0.0089445 

0.0266 



Job Status 

0.443813 

0.1656637 

0.0043 



Servings High in Fat 

0.011072 

0.0047884 

0.0199 



Exposure to Cigarette Smoke Frum Spouse at Home 

-0.002641 

0.0008547 

<0.0001 



CYPIA2 Phenotyptng 

-0.250673 

0.1356350 

0.0694 
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PM3006436995 


RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Tabic 14.1.3-3 

Parameter Estimates for Biomaikers of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NL1N Procedure 
(Page 6 of 10) 


Biomarkcr 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Trans-3-hydroxy cotinine 

nmol/ing Creatinine 

Intercept 

0.372936 

0.4085448 

0.3648 



Self-exposure 

-0.001811 

0.0005995 

0.0029 



Alcohol Use 

-0.320010 

0.1870219 

0.1083 



Body Mass Index 

0.045218 

0.0100594 

<0.0001 



Use of Air Filtration Device 

-0.197364 

0.1706074 

0.0024 



Type of Heating System At Home 

-0.414330 

0.1570902 

0.0124 



Exposure to Cigarette Smoke in Places 

-0.066737 

0.0213646 

0.0013 



Servings High in Fat 

0.017007 

0.0053383 

0.0024 



Gender 

0.425968 

0.1328169 

0.0016 



Exposure to Cigarette Smoke From Spouse at Home 

-0.002241 

0.0008791 

0.0013 



Triglycerides 

-0.259458 

0.0749124 

0.0006 



Exposure to Cigarette Smoke ai the Work Place 

-0.081292 

0.0448428 

0.0407 



CYP1A2 Phenotyping 

-0.458212 

0.1528545 

0.0025 
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PM3006436996 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-3 

Parameter Estimates for Biomatkers of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 7 of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Ouast-Likelihood Ratio Test 

P-value 

T rans-3-hydroxycotinine-O- 

nmol/mg Creatinine 

Intercept 

0.551557 

0.4265084 

0.1890 

gtucuronidc 








Sclf-cxposunc 

-0.002307 

0,0004655 

<0.0001 



Age 

-U.U2M52 

<100667U9 

0.0001 



Use of Air Filtration Device 

-0.284836 

0.1327536 

0.0036 



Marital Status 

0.512928 

0.1454429 

0.0005 



Exposure to Cigarette Smoke in Places 

-Q_054133 

0.0163600 

0.0005 



Servings High in Fat 

0.009416 

0.0038399 

0.0190* 



Exposure to Cigarette Smoke From Spouse at Home 

-0.001499 

0.0006623 

0.0146 



Systolic Blood Pressure 

0.010584 

0.0032095 

0.0008 



Triglycerides 

-0.142576 

0.0542078 

0.0064 


‘ Wald p-value was shown instead of quasi-likelihood p-value due to unresolved covergence problems. 


Draft 1:24 July 2002 


Page 150 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006436997 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tat?Ic 14.1.3-3 

Parameter Estimates for Biornarkers of Exposure with Half-life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NLTN Procedure 
(Page 8 of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Quasi-Likelihood Ratio Test 

Standard ErfOr P-value 

N i cot i ne-N-glucuronide 

nmol/mg Creatinine 

Intercept 

0.568999 

0.3332073 

0.1073 



Self-exposure 

-0.027839 

0.0093655 

0.0051 



Alcohol Use 

0.339502 

0.2153368 

0.0898 



Job Status 

0.391376 

0.1904927 

0.0291 



Triglycerides 

-0.278758 

01160564 

0.0164 



Interaction between Self-exposure and Triglycerides 

0.005798 

0.0027364 

0.0775 
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PM3006436998 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-3 

Parameter Estimates for Biomarkers of Exposure with Half-Life Less Than or Equal to 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
( Page 9 of 10 ) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-valtie 

Cotin inc-N-glucuro n idc 

nmol/mg Creatinine 

Intercept 

-0.081336 

0.6032211 

0.8863 



Self-exposure 

-0.000378 

0.0099735 

<0.0001 



Marita! Status 

0.260415 

0.1662658 

0.1589 



Exposure to Cigarette Smoke in Places 

-0.198163 

0.0548 978 

^0 0001 



Servings High in Fat 

0.009996 

0.0054425 

0.0737 1 



Systolic Blood Pressure 

0.011027 

0.0047800 

0.0109 



Triglycerides 

-0.266432 

0.09233 U 

0.0040 



Exposure to Cigarette Smoke at the Work Place 

-0.126693 

0.0482075 

0.0003 



Interaction between Self-exposure and Exposure to Cigarette Smoke in Places 

0.011025 

0.0027448 

0.0005 


’ Wald p-value was shown instead of quasi-likelihood p-value due to unresolved covergence problems. 


Draft 1: 24 July 2002 


Page 152 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006436999 


Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-3 


Parameter Estimates tor Biomarkere of Exposure with Half-Life Less Than or Equal to 3 Days 

Exposure-Response Modeling Results From NLIN Procedure 
(Page 10 of 10) 

Biomarker 

Unit 

Parameter 

Estimate 

Quasi-Likelihood Ratio Test 

Standard Error P-value 

Catbon monoxide 

ppm 

Intercept 

-Q.044S79 

0.4934992 

0.9285 



Self-exposure 

-0.000611 

0.0004393 

0.1906 



Marital Status 

-0.210444 

0.1355402 

0.1442 



NAT2 Pheno typing 

-0.243929 

0.1373252 

0.0689 



Exposure to Cigarette Smoke From Visitors to Subject's Home 

-0.004389 

0.0017123 

0.0025 



Exposure to Cigarette Smoke From Spouse at Home 

-0.002377 

0.0011702 

0.0042 



Systolic Blood Pressure 

0.007730 

0.0037335 

0.0310 



Triglycerides 

-0.112438 

0.0612380 

0.0873 



Exposure to Cigarette Smoke in Vehicles 

0.048106 

0.0258166 

0.0656 



CYP1A2 Phenotyping 

-0.299765 

0.1315416 

0.0282 * 


* Wald p-value was shown instead of quasi-likelihoodp-value due to unresolved covergence problems. 
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PM3006437000 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page I of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

3-Amii)obiphenyl-Hb adduct 

pg/g hemoglobin 

Intercept 

-0.878802 

0.4792694 

00541 



Self-exposure 

-0.000036 

0.0000167 

0.0320 



Marital Status 

0.40932S 

0.1316271 

0.0015 



NAT2 Pheootyping 

0.475411 

0.1246246 

0.0002 



Exposure to Cigarette Smoke in Places 

0.002158 

0.0007729 

0.0090 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000049 

0.0000203 

0.0090 



Systolic Blood Pressure 

0.013594 

0.0036671 

0.0001 



Triglycerides 

-0.147538 

0.0554219 

0.005! 



Use or Vitamins 

-0.226863 

0.1314464 

0.0824 



Exposure to Cigarette Smoke at the Work Place 

-0.000928 

0.0004742 

0.0310 



CYP1A2 Phenotyping 

-0,242086 

0.1242907 

0.0591 * 

Wald p-value was shown instead of quasi-likelihood p-value due to unresolved covergcnce problems. 
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PM3006437001 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-4 

Parameter Estimates for Btomatkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 2of 10 ) 

Quasi-Likelihood Ratio Test 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

P-value 

4-Aminobiphenyl-Hb adduct 

pg/g hemoglobin 

Intercept 

-0.816167 

0.5099615 

0.0910 



Self-exposure 

-0.000038 

0.0000161 

0.0002 



Marital Status 

0.339105 

0.1420826 

0.0157 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000031 

0.0000227 

0.1273 



Systolic Blood Pressure 

0.011079 

0.0037539 

0.0016 



CYP1A2 Phenotyping 

-0.336045 

0.1298167 

0.0132 1 


* Wald p-value was shown instead of quasi-likelihood p-value due to unresolved covetgence problems. 


i 
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PM3006437002 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Table 14.1.3-4 

Parameter Estimates for Biomatkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NUN Procedure 
(Page3 of 10) 


Bimnarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Sum of Nicotine and Nicotine 

nmol/mg Creatinine 

Intercept 

-0.434195 

0.4079257 

0.2471 

metabolites 








Self-exposure 

-0.000113 

0.0000272 

0,0001 



Body Mass Index 

0.038014 

0.0123776 

0.0008 



Use of Air Filtration Device 

-0.298491 

0.1990008 

0.1423 * 



Exposure to Chemicals and/or Engine Exhaust at the Job 

-0.821517 

0.3306419 

0.0073 



Job Status 

0.289569 

0.1927031 

0.1340 



NAT2 Phcnotyping 

-0.396020 

0.1922413 

0.0291 



Exposure lo Cigarette Smoke in places 

0.004579 

0.0014037 

0.0016 



Servings High in Fat 

0.020295 

0.0060751 

0.0020 * 



Gender 

0.282066 

0.1679733 

0.0909 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000105 

0.0000323 

0.0001 



Triglycerides 

-0.298730 

0.0853020 

0.0003 


3 Wald p value was shown instead of quasi-likelihood p-value due to unresolved covergence problems. 
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PM3006437003 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Li ft Greater Than i Days 
Exposure-Response Modeling Results From NUN Procedure 
{Page 4 of 10) 


Riomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-valuc 

Nicotine 

nmol/mg Creatinine 

Intercept 

K554667 

0.2588453 

<0.0001 



Self-exposure 

-0.000071 

0.0000187 

0.0002 



Age 

-0.016191 

0.0059816 

0.0090 



NAT2 Phenotyping 

-0.259864 

0.1427175 

0.0671 



Exposure to Cigarette Smoke m Places 

0.001426 

0.0009147 

0 1134 



Servings High in Fat 

0.005800 

0.0048868 

0.0993 
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PM3006437004 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Life GreaterThan 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 5 of 10] 


BioniarVer 

Unit 

Parameter 

Estimate 

Standard Error 

Ouasi-Likelihood Ratio Test 

P^value 

Cotinine 

nmolrtng Creatinine 

Intercept 

-0.382162 

0.5913577 

0.5203 



Self-exposure 

-0.000072 

0.0000191 

0.0001 



Age 

-0.017243 

0.0063941 

0.0045 



Diastolic Blood Pressure 

0.023468 

0.0081299 

0.0025 



Use of Air Filtration Device 

-0.390216 

0.1674217 

0.0180 



Job Status 

0.255541 

0.1587223 

0.0999 



NAT2 Phenotyping 

-0.460028 

0.1516883 

0.0021 



Exposure to Cigarette Smoke in Places 

0.002411 

0.0013117 

0.0751 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000047 

0.0000253 

0.0488 



Exposure to Cigarette Smoke in Vehicles 

0.002919 

0.0009317 

0.0097 



Use ofVitamins 

-0.298005 

0.T 553080 

0 0515 
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PM3006437005 


• • • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 _ 


Tabic 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NUN Procedure 
( Page 6 of 10) 


Biomafker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

NNAL plus NNAL-gluc 

piuut/rng Creatinine 

Intercept 

0.047362 

0.1839637 

<0.0001 



Self-exposure 

-0.000086 

0.0000236 

0.0001 



NAT2 Phenotyptng 

-0.271581 

0.1879421 

0.1349 



Gender 

0.431957 

0.1787089 

0.0149 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000041 

0.0000291 

0 1221 



Exposure to Cigarette Smoke in Vehicles 

0.002834 

0.0010644 

0.0189 



CYPIA2 Pbenotyplng 

■0.376097 

0.1641859 

0.0440 


I 


i 
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PM3006437006 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 7 oflO) 


Bi oi narkcr 

Unit 

Parameter 

Estimate 

Standard Error 

Ouasi-Likelihood Ratio Test 

P-value 

NNAL 

pmol/mg Creatinine 

Intercept 

-0.759077 

0.6010235 

0.2240 



Self-exposure 

-0.00107b 

0.0002300 

<0.0001 



Age 

-0.019490 

0.0071429 

0.0049 



Diastolic Blood Pressure 

0.027017 

0.0085610 

0.0017 



Use of Air Filtration Device 

-0.483256 

0.1742169 

0.0001 



Marital Status 

0.373121 

0.1551880 

0.0144 



NAT2 Phenotyping 

-0.397988 

01619116 

0.0110 



Exposure to Cigarette Smoke in Places 

0.002619 

0.0012911 

0.0545 



Servings High in Fat 

0.008139 

0.0044537 

0.0029 



Gender 

0.383246 

0.1452423 

0.0062 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000070 

0.0000256 

0.0037 



Exposure to Cigarette Smoke in Veliicles 

0.003323 

0.0008725 

0.0009 
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PM3006437007 





RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-4 

Parameter Estimates for Biomarkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 8 of 10) 


Quasi-Likelihood Ratio Test 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

P-value 

NNA L-O-glucuronUfe 

pmol/mg Creatinine 

Intercept 

-0.722334 

0.6314869 

0.2391 



Self-exposure 

-0.001888 

0.0003438 

0.0003 



Diastolic Blood Pressure 

0.031002 

0.0097034 

0.0008 



NAT2 Phenotyping 

-0.267340 

0.1418965 

0.0509 



Exposure to Cigarette Smoke From Visitors to Subject^ Home 

-0.000337 

0.0001483 

0.0001 



Servings High in Fat 

0.012165 

0.0049367 

0.0039 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000057 

0.0000249 

0-0143 



Triglycerides 

-0.323744 

0.1118177 

0.0011 



Exposure to Cigarette Smoke in Vehicles 

0.001941 

0.0008989 

0.0545 



Interaction between Self-exposure and Exposure to Cigarette Smoke From Visitors 0.000000 

0.0000002 

0.0005 



to Subject’s Home 

Interaction between Self-exposure and Triglycerides 

0.000263 

0.0000907 

0.0153 
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PM3006437008 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-4 

Parameter Estimates for biomarkers of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NLIN Procedure 
( Page 9 of 10) 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

N tcotmc-N-glticuronide 

nmol/mg Creatinine 

Intercept 

-0.690542 

0.6243703 

0.2538 



Self-exposure 

0.001717 

0.0011198 

0.1356 



Alcohol Use 

0.696390 

0.2214538 

0.0007 



Body Mass Index 

0.016946 

0.0216194 

0.4301 



Use of Air Filtration Device 

-0.362209 

0.1852993 

0.0074 



Job Status 

0.275891 

0.1707846 

0.0924 



Marital Status 

0.285040 

0.1488958 

0.0476 



NAT2 Phenotyping 

-0.357118 

0.1608541 

0.0231 



Exposure to Cigarette Smoke in Places 

0.004530 

0,0016341 

0.0017 



Exposure to Cigarette Smoke From Spouse at Home 

-0.000068 

0.0000276 

0.0054 



Exposure to Cigarette Smoke in Vehicles 

0.002157 

0.0010182 

0.0529 



CYP1A2 Phenotyping 

0.267544 

0,1623573 

0.1069 



Interaction between Self-exposure and Body Mass Index 

-0.000093 

0.0000390 

0.0212 



Draft 1: 24 July 2002 


Page 162 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006437009 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Tabic 14.1.3-4 

Parameter Estimates for Biomaikcis of Exposure with Half-Life Greater Than 3 Days 
Exposure-Response Modeling Results From NL1N Procedure 
{ Page 10 of 10) 







Quns i-Likelihood Ralio Tesi 

Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

P-value 

Cotinine-N -glucurun ide 

nmol/fiig Creatinine 

Intercept 

-0.688627 

0.74399B5 

0.3583 



Self-exposure 

0.001689 

0.0011648 

0.1708 



Alcohol Use 

0.404278 

0.2301654 

0.0708 



Body Mass Index 

0.052639 

0.0260299 

0.0459 



Marital Status 

0.347023 

0.1626902 

0.0334 



Exposure to Cigarette Smoke in Places 

0.004679 

0.0009429 

<0.0001 



Gender 

0.648578 

0.1599572 

<0.0001 



Exposure to Cigarette Smoke From Spouse at Home 

41.000058 

0.0000304 

0.0404 



Triglycerides 

-0.361298 

0.1162535 

0.001S 



Exposure to Cigarette Smoke in Vehicles 

-0.004186 

0.0028267 

0.1486 



Exposure to Cigarette Smoke at the Work Place 

-0.003739 

0.0014748 

D.0011 



Interaction between Self-exposure and Body Mass Index 

-0.000142 

0.0000459 

0.0036 



Interaction between Self-exposure and Triglycerides 

0.000315 

0.0001022 

0.0248 



Interaction between Self-exposure and Exposure to Cigarette Smoke in vehicles 

0.000008 

0.0000036 

0.0451 



Interaction between Self-exposure and Exposure to Cigarette Smoke at the Work 
Place 

0.000005 

0.0000021 

0.0285 
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PM3006437010 




Table 14.1.3-5 

Variables Considered in Exposure-Response Modeling of Biomarkers of Effect 


Variable 

Source 

Type 

Definition 

Age (years)* 

Case Report Form 

Continuous 

Age at Enrollment 

Body Mass Index (kg/m 3 )‘ 

Case Report Form 

Continuous 

Bvdy Mass Index at Screening 

Gender 

Case Report Form 

Categorical 

A Value ofl for Males and 0 Otherwise 

Sum of Nicotine and Nicotine metabotites (nmoI/n)g Creatinine) 

Labs 

Continuous 

Bionnaricer of Exposure 


* Derived from data collected on the Case Report Form, 


# • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 
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PM3006437011 


RSR 

Protocol No. PM-S450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-6 

Parameter Estimates for Biormrkers of Effect 
Exposure-Response Modeling Results From NUN Procedure 
{ Page I of 5 ) 


Quasi-Likelihood Ratio Test 


Biomarker 

Unit 

Parameter 

Estimate 

Standard Error 

P-value 

LDL-cholesterol 

mg/dL 

Intercept 

0.40983 

0.386154 

0.2991 



Age 

-0.01163 

0.006103 

0.0519 



Body Mass Index 

-0.00946 

0.009116 

0.3095 



Gendei 

-0.07546 

0.129099 

0.5547 



Sum ot'Ntcotine and Nicotine metabolites 

-0.00230 

0.001594 

0.1451 
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PM3006437012 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-6 

Parameter Estimates for Bio markers of Effect 
Exposure-Response Modeling Results From NLIN Procedure 
f Page 2 of 5) 


Btomarker 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

Fibrinogen 

mg/dL 

Intercept 

0.11285 

0.339175 

0.7409 



Age 

-0.00705 

0.005189 

0.1707 



Body Mass Index 

-0.01537 

0,008649 

0.0814 



Gender 

0.30156 

0.105195 

0.0043 



Sum of Nicotine and Nicotine metabolites 

-0.00004 

0.001341 

0.9783 
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PM3006437013 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.3-6 

Parameter Estimates for Biomaritcrs of Effect 
Exposure-Response Modeling Results From NUN Procedure 
f Page 3 of 3) 


Biomariccr 

Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

C-reactive protein 

mg/dL 

Intercept 

1.91215 

0.577965 

0.0003 



Age 

0.00304 

0.008105 

0.6979 



Body Mass Index 

41.04234 

0.0t4609 

U.0015 



Gender 

0.30327 

0.179824 

0.0883 



Sum of Nicotine and Nicotine metabolites 

-0.00288 

0.002208 

0.1738 


Draft 1:24 July 2002 


Page 167 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006437014 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.3-6 

Parameter Estimates for Biomariters of Effect 
Exposure-Response Modeling Results From NUN Procedure 
(Page 4 of 5) 


Biomarieer Unit 

Parameter 

Estimate 

Standard Error 

Quasi-Likelihood Ratio Test 

P-value 

11 -Dehydro-thromboxane B2 pg/mg Creatinine 

Intercept 

1.19886 

0.492844 

0.0158 


Age 

-0.01026 

0.007629 

0.1896 


Body Mass Index 

-0.02720 

0.012648 

0.0262 


Gender 

0.12948 

0.155677 

0.4009 


Sum of Nicotine and Nicotine metabolites 

4)00406 

0.002017 

0.0398 
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PM3006437015 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14,1.3-6 

Parameter Estimates for Biomarkere ofEffeel 
Exposure-Response Modeling Results From NLIN Procedure 
(Page 5 of 5 ) 


Quasi-Likelihood Ratio Test 


Biormrker 

Unit 

Parameter 

Estimate 

Standard Error 

P-value 

8-Epi-prostaglandin F2a 

pg/mg Creatinine 

Intercept 

0.55824 

0.330361 

0.0893 



Age 

0.00956 

0.00486! 

0.0514 



Body Mass index 

-0.01351 

0.008097 

0.0845 



Gender 

0.13548 

0.106640 

02018 



Sum ofNicotine and Nicotine metabolites 

-0,00698 

0.001387 

<0.0001 
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RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 

14.1.4 Supplementary Analysis 
14.1,4.1 Laboratory Comparison 
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PM3006437017 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226 8450 


Table 14.1.4.1-1 

Analyses of Selected Biomarieis Measured by INBIFO and Covance Laboratories 
(Page I of 11 ) 


Biomarker 

Unit 

Week 

Statistic 

Difference* 

P-value 1, 

4-Aminobiphenyl-Hb adduct 

pg/g hemoglobin 

Week i 

N 

15 

0.1552 




MEAN 

-6.12 





SD, SE 

15.484. 3.998 





MEDIAN 

-4.02 





MIN, MAX 

-48.13, 19.24 





5%. 95% 

-48.13. 19.24 




Week 6 

N 

15 





MEAN 

-0.30 





SD, SE 

6.529, 1,686 





MEDIAN 

-0.94 





MIN, MAX 

-7.55, 20.89 





5%. 95% 

-7.55. 20.89 



* Descriptive statistics for the difference between Covance value and INBIFO value. Difference calculated as Covance value - INBIFO value. 
b P-value derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 
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PM3006437018 


RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Tabic 14.1,4.1-1 

Analyses of Selected Biomariteis Measured by INBIFO and Covance Laboratories 
C Page 2 of 11) 


Biomarker 

Unit 

Week 

Statistic 

Difference" 

P-value" 

Sum of Nicotine and Nicotine metabolites 

nmol/mg Creatinine 

Week 1 

N 

6 

<0.0001 




MEAN 

13.212 





SD,SE 

6.5616, 2.6788 





MEDIAN 

14.367 





MIN, MAX 

4.133,21.126 





5%. 95% 

4.133,21.126 




Week 2 

N 

6 





MEAN 

14.421 





SD, SE 

9.7888, 3.9963 





MEDIAN 

12.960 





MIN, MAX 

5.578, 33.129 





5%, 95% 

5.578,33.129 




Week 3 

N 

5 





MEAN 

11.741 





SD. SE 

6.8063, 3.0439 





MEDIAN 

10,342 





MIN, MAX 

3.767,20.156 





5%, 95% 

3.767.20.156 



" Descriptive statistics for the difference between Covance value and INBIFO value. Difference calculated as Covance value - INBIFO value. 
b P-value derived from statistical analysis using Mixed procedure in SAS alter controlling for week differences, 
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PM3006437019 


• • • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Biomarker 


Table 14.1.4.1-1 

Analyses of Selected Biomariters Measured by INB1FO and Covance Laboratories 
(Page 3 of 11) 

Unit ___Week Statistic_Difference* P-value k 


Nicotine 


nmol/mg Creatinine 

Week 1 

N 

6 



MEAN 

0.794 



SD, SE 

0.5568,0.2273 



MEDIAN 

0.765 



MIN. MAX 

0.188, 1.459 



5%, 95% 

0.188. 1.459 


Week 2 

N 

6 



MEAN 

1.147 



SD, SE 

0.7302, 0.2981 



MEDIAN 

1.046 



MIN, MAX 

0.202,2.347 



5%, 95% 

0.202. 2.347 


Week 3 

N 

5 



MEAN 

0.S63 



SD, SE 

0.2924,0.1308 



MEDIAN 

0.655 



MIN, MAX 

0.193, 0.883 



5%, 95% 

0.193,0.883 


• Descriptive statistics for tlte ditlerence between Covance value and INBIFO value. Difference calculated as Covance value - INBIFO value. 
P-value derived ffom statistical analysis using Mixed procedure in SAS after controlling for week differences. 


< 0.0001 
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PM3006437020 


• • # 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14. [4.1-1 


Analyses of Selected Biomarkere Measured by INBIFO and Covance Laboratories 
( Page 4 ofl1) 

Biomarker 

Unit 

Week 

Statistic 

Difference" 

Cotinine 

nmol/mg Creatinine 

Week 1 

N 

7 




MEAN 

0.742 




SD, SE 

0.7442, 0.2813 




MEDIAN 

0.509 




MIN, MAX 

-0.006, 1.842 




5%, 95% 

-0.006. 1.842 



Week 2 

N 

6 




MEAN 

1.441 




SD, SE 

1.0953,0.4471 




MEDIAN 

1.025 




MIN, MAX 

0.479,3.178 




5%, 95% 

0.479, 3.178 



Week 3 

N 

5 




MEAN 

0.782 




SD, SE 

0.7767, 0.3473 




MEDIAN 

0.946 




MIN, MAX 

-0.154, 1.758 




5%, 95% 

-0.154, 1.758 

’ Descriptive statistics for the difference between Covance value and INBIFO vahie. Difference calculated as Covance value - INBIFO value. 
b P-value derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 


P-value b 


00002 


I 
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PM3006437021 


• • • 

RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Tabic 14.1.4.1-1 


Analyses of Selected Biomarkere Measuredby INB1FO and Covance Laboratories 
( Page 5 of 11) 

Biomaiker 

Unit 

Week 

Statistic 

Difference* 

T rans-3 -hy droxycot i nine 

nmol/mg Creatinine 

Week 1 

N 

12 




MEAN 

1.599 




SD, SE 

2.2918,0.6016 




MEDIAN 

0.368 




MIN, MAX 

0.001,6.523 




5%, 95% 

0.001,6.523 



Week 2 

N 

II 




MEAN 

2.498 




SD, SE 

3.6010,1.0857 




MEDIAN 

0.658 




MIN, MAX 

41.005,10.597 




5%, 95% 

-0.005, 10.597 



Week 3 

N 

9 




MF.AN 

1.526 




SD, SE 

3.5618,1.1873 




MEDIAN 

0.176 




MIN, MAX 

0.000.10.917 




5%, 95% 

0.000, 10.917 


P-value" 


0.0015 


Descriptive statistics for the difference between Covance value and INBIFO value. Difference calculated as Covance value - 1NBIFO value. 
P-valuc derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 
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PM3006437022 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14. 1.4.]-] 

Analyses of Selected Biomarkers Measured by INBIFO and Covance Laboratories 
{Page 6 of 11) 


Biomarker 

Unit 

Week 

Statistic 

Difference* 

Traivs -1 -hydroxy cot mine -O-gllie\i ron i de 

rnnot/mg Creatinine 

Week 1 

N 

» 




MEAN 

2.935 




SD.SE 

2.5575,0.9042 




MEDIAN 

2.542 




MIN, MAX 

41.043. 6.480 




5%, 95% 

41.043,6.480 



Week 2 

N 

7 




MEAN 

3.575 




SD,SE 

4.9873, 1.8850 




MEDIAN 

2.608 




MIN, MAX 

-1.196, 14.047 




5%, 95% 

-1.196 14.047 



Week 3 

N 

5 




MEAN 

3.691 




SD, SB 

1.1027, 0.4932 




MEDIAN 

3.509 




MIN, MAX 

2.197, 5.182 




5%, 95% 

2.197, 5.182 


* Descriptive statistics for the difference between Covance value and INBIFO value. Difference calculated as Covance value - INBIFO value. 

* P-value derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 
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PM3006437023 


• • • 

RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Table 14.1.4.1-1 

Analyses of Selected Biomarkers Measured by INBIFO andCovance Laboratories 
( Page 7 of 11 ) 


Biomarker 

Unit 

Week 

Statistic 

Difference* 

P-vahte b 

NNAL plus NNAL-gluc 

pmol/mg Creatinine 

Week 1 

N 

4 

0.0079 




MEAN 

0.768 





SD, SE 

0.5635,0.2817 





MEDIAN 

0.801 





MIN, MAX 

0.126, 1.346 





5%, 95% 

0.126, 1.346 




Week 3 

N 

5 





MEAN 

1.127 





SD, SE 

1.0251,0.4585 





MEDIAN 

0.949 





MIN, MAX 

0.036,2.498 





5%, 95% 

0.036,2.498 



I Descriptive statistics for the difference between Covance value and INB1FO value. Difference calculated as Covance value - INBIFO value. 

II E-value derived from statistical analysis using Mixed procedure in SAS after controlling forweelt differences, 
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PM3006437024 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14.1.4.1-1 


Analyses of Selected Biomarkers Measured by [NBIFO and Covance Laboratories 
(Page8ofU ) 

Biorrmrker 

Unit 

Week 

Statistic 

Difference* 

NNAL 

ptnol'mg Creatinine 

Week 1 

N 

4 




MEAN 

0.244 




SD, SE 

0.! 564. 0.0782 




MEDIAN 

0.184 




MIN, MAX 

0.137, 0.47i 




5%, 95% 

0.137.0.471 



Week 3 

N 

4 




MEAN 

0.308 




SD, SE 

0.1405, 0.0703 




MEDIAN 

0.247 




MIN, MAX 

0.221.0.518 




5%> 95% 

0.221,0.518 


P-value 


0.0009 


Descriptive statistics for the difference between Covance value and INBIFO value. Difference, calculated as Covance value - INBIFO value. 
P-vaiue derived from statistical analysis using Mined procedure in SAS after controlling tor week differences. 
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PM3006437025 


RSR 

Protocol No. PM-8450 
CovanceCRU Study No. 12226-8450 


Tabic 14.1.4.1-1 


Analyses of Selected Biomartters Measured by 1NBIF0 and Covance Laboratories 
(Page 9 of 11} 

Biomaricer 

Unit 

Week 

Statistic 

Difference* 

NNAL-Oglucuronidc 

pmol/mg Creatinine 

Week 1 

N 

4 




MEAN 

0.524 




SD.SE 

0.5021,0.2510 




MEDIAN 

0.606 




MIN. MAX 

-0.099,0.983 




5%, 95% 

-0.099.0.983 



Week 3 

N 

4 




MEAN 

1.091 




SD.SE 

0.9310.0.4655 




MEDIAN 

0 998 




MIN, MAX 

0.091,2.276 




5 %, 95 % 

0.091,2.276 

* Descriptive statistics for the difference between Covance value and 1NB1FO value. Difference calculated as Covance value - FNB1FO value. 

" P-valuc derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 


P-value b 


0.0126 


Draft 1:24 July 2002 


Page 179 of 15132 


Source: https://www.industrydocuments.ucsf.edu/docs/njkj0001 



PM3006437026 


RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 



Table 14.1.4.1-1 

Analyses of Selected Utomarkere Measured by INB1FO and Covance Laboratories 
(Page 10 of 11) 


B-oms rker Unit Week 

Statistic 

Difference 1 

P-value” 

Nieotine-N-glucuronide nmol/mg Creatinine Week 1 

N 

6 

0.5793 


MEAN 

0.125 



SD. SE 

0.9589, 0.3915 



MEDIAN 

-0.133 



MIN, MAX 

-0.7(57. 1.940 



3%, 95 % 

-0.767, 1.940 


Week 2 

N 

6 



MEAN 

-0.183 



SD, SE 

1.2680,0.5177 



MEDIAN 

-0.064 



min, max 

-2.316,1.203 



5 %, 95 % 

-2.316, 1.203 


Week 3 

N 

4 



MEAN 

0.678 



SD, SE 

1.1112,0.5556 



MEDIAN 

0.961 



MIN, MAX 

0.778, 1.567 



5%, 95% 

-0.778, 1.567 



' Descriptive statistics for lhe difference between Covance value and INBlbU value. Difference calculated as Covance value - INBIFO value. 
h P-value derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 
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PM3006437027 



RSR 

Protocol No. PM-8450 

Covance CRU Study No. 12226-8450 


Table 14,1.4.1-1 

Analyses of Selected Biomarkers Measured by INB1FO and Covance Laboratories 
(Page 31 of 11) 


Biomarker 

Unit 

Week 

Statistic 

Difference* 

P-value’’ 

Cotin inc-N-glucuron idc 

nmoVmg Creatinine 

Week I 

N 

6 

<0.0001 




MEAN 

4.314 





SD, SE 

3.2818, 1.3398 





MEDIAN 

3.910 





MIN, MAX 

0.839,10.239 





5%, 95% 

0.839,10.239 




Week 2 

N 

5 





MEAN 

3.269 





SD, SE 

1.7736,0.7241 





MEDIAN 

3.625 





MIN, MAX 

0.418,5.133 





5%, 95% 

0.418,5.133 




Week 3 

N 

5 





MEAN 

3.658 





SD, SE 

1.9952,0.8923 





MEDIAN 

3.391 





MIN, MAX 

1.258, 6.685 





5%, 95% 

1.258, 6.685 



Descriptive statistics for the difference between Covance value and JNBIFO value. Difference calculated as Covance value - 1NB1FO value. 
P-value derived from statistical analysis using Mixed procedure in SAS after controlling for week differences. 
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